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AEC AUTHORIZING LEGISLATION, FISCAL YEAR 1960 


SATURDAY, FEBRUARY 7, 19591 


CONGRESS OF THE UNITED STATES, 
Jornt COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The Joint Committee met at 10 a.m., pursuant to call, in room F-88, 
the Capitol, Hon. Clinton P. Anderson (chairman of the Joint Com- 
mittee) presiding. 

Present: Senators Clinton P. Anderson, Albert Gore, Bourke B. 
Hickenlooper, Henry C. Dworshak, George D. Aiken, Wallace F. 
Bennett; and Representatives Carl T. Durham, Chet Holifield, Melvin 
Price, James E. Van Zandt, Craig Hosmer, William H. Bates, and 
Jack Westland. 

Present also: Mr. James T. Ramey, executive director ; John T. Con- 
way, assistant director; David R. Toll, staff counsel; Edward J. 
Bausev, technical adviser; George F. Murphy and George E. Brown, 
Jr., professional staff members, Joint Committee on Atomic Energy ; 
and Bernard V. Dvoskin, GAO consultant. 

Chairman Anperson. The committee will come to order. 

The meeting is called this morning because there is a possibility that 
the Atomic Energy Commission may want to consult with the Joint 
Committee on Atomic Energy as to reactor projects which it is going 
to propose for the coming year. The Congress by statute has requested 
the Atomic Energy Commission to have studies made and designs 
drawn for a gas-cooled reactor. 

The one that has been designed and is, I understand, now ready, is 
what might be called the advanced Calder Hall type. In the mean- 
time, the people who designed and built Calder Hall's first plant and 
designed the advanced type have done some thinking about a high- 
temperature reactor that would use highly enriched uranium and 
thorium instead of slightly enriched uranium, and if this proposal 
comes to us from the Commission, the committee should be as familiar 
with it as possible. (Refer to page 135 for program justification data 
subsequently submitted for this project by the AEC.) 

For that reason, even thong it was on short notice, we asked 
General Dynamics Corp., Philadelphia Electric Co., and Bechtel Corp., 
plus High Temperature Reactor Development Associates, Inc., to come 
here this morning and give us a presentation on it. 

I think we should allow perhaps a first presentation and then maybe 
we can start on questions. We are happy to welcome you gentlemen. 
We are glad to have representatives of private industry come into the 
meeting and happy to have you present your point of view. 

Whois going to speak first ? 


1 These hearings preceded the AEC authorization hearings proper, but have been included 
because they are directly relevant to the Philadelphia Electric-General Dynamics project 
covered in Sec. 110(f) of the AEC authorization as reported out by the Joint Committee 
(S. 2094 and H.R. 7537). 


1 





INN; 
AND 
RP. 


ciate 
rou a 
sible 


with 

this 
had 
vhen 
ypor- 
fishy 
antal 
>» the 
then 
omic 


lent, 
omic 
itive 


vhat 
ding 
\ina- 
my 
reise 


d as 
e he 


the 
rest 
our 


ling 
ntry 
leve 
that 


Ause 
wise 
d to 
‘ose. 
pro- 
ome 
ield. 
ean, 
[off- 
ilos- 
that 


| 


: 


~ 


AEC AUTHORIZING LEGISLATION 3 


until you had reached a stage where you felt you had made a substan- 
tial advance in the state of the « art, that moving into hardware could 
be a difficult proposition because obsolescence would set in so rapidly. 

So we followed generally a policy of seeking to acquire the most 
competent minds in the country to move for a longrange approach 
that would take us beyond the immediate stage of development that 
existed, to examine that carefully and come to a conclusion as to when 
we could proceed ahead. 

This was not always an easy thing to do, but it was done. We did 
collect together, I think it is fair to say, some of the truly competent 
minds not only of this country but of this world, and we also created, 
I think it is fair to say, an atmosphere i in which these people worked 
with great personal satisfaction and have a sense of real participation 
in what they are doing. 

I have always been a great believer in a team, and I have always 
been a great. believer that ‘the function of the leader of an organization 
Was not just to plan, but to develop a climate in which people could 
work, develop ideas, execute those ideas in a fashion that produced the 
best result. In the long range, the keenest teams have been the suc- 
cessful teams in whatever fields they have been in. This, I think, we 
have done with real success at General Dynamics. 

A few years ago we came to the conclusion that our first reactor 
should be a small training reactor. We evolved what was then a 
relatively new concept in this small technical reactor. My fiscal peo- 
ple were basically concerned with General Atomics because this was 
quite apart from the other business that we were in, the wild blue 
yonder, where you could never identify exactly where you were going. 
It was difficult to identify exactly what it would cost. It was quite 
clearly difficult exactly when you might come out on the profit side 
of the ledger. 

We went into this one with great care. We required them to iden- 
tify the parameters of what they sought to do, the time in which they 
would do it, the cost of the project and what they thought could be 
achieved. This program was achieved within the cost limitations 
that were set up, within the time limitations that were set up, and the 
program has been, for a first step, in my estimation, a success. 

The reactor, both at home and abroad, has excited real interest on 
the part of technical people around the world. 

About 2 years ago we first came to the conclusion that this par- 
ticular situation which we are submitting to you now held great 
promise. We began to investigate it rather intensively, feeling, as 
we do, that power was the first order of performance in the peaceful 
atom field. 

About a year and a half ago we received our first utility support. 
About a year ago Bechtel came with us. About 9 months ago we re- 
ceived further utility support. Then, most recently, with the con- 
currence of all involved, this has been brought into one of the largest 
groups of utility support for a project that has been engendered in 
our times. 

These gentlemen are our associates, along with Bechtel, in this situa- 
tion, and I must say that we have worked thoughtfully, and I think 
in complete harmony, in what we were seeking to achieve here. The 
2eason I say that is to identify for you the fact that this is not some- 
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STATEMENTS OF FRANK PACE, JR.; DR. FREDERIC DE HOFFMANN; 
DR. THOMAS PIGFORD; DR. PETER FORTESCUE; H. B. FRY; AND 
ROGER HARRIS, CHIEF COUNSEL, GENERAL DYNAMICS CORP. 


Mr. Pace. I will, Mr. Chairman. 

I am Frank Pace, president of General Dynamics. I appreciate 
your courteous invitation to us to appear before you and give you a 
little further understanding of our proposal and to see if it is possible 
for us to answer such questions as may be in your minds. 

I think that while I have not had as extensive an acquaintance with 
the development of the peaceful atom as you gentlemen around this 
table, and certainly not as intensive an experience with it, I have had 
a rather interesting association with it. It began back in 1947 when 
I was Assistant Director of the Budget and, as such, had the oppor- 
tunity to look at the proposals of the AEC with an appropriately fishy 
eye that a budget director looks at a proposal of any governmental 
agency. Later, as Director of the Budget, I had a chance to see the 
total programs as they were being developed by the AEC, and then 
when I went over as Secretary of the Army I instituted the first atomic 
energy program in the Army. 

Then I went to General Dynamics, first as executive vice president, 
where I was associated with the growth and development of atomic 
energy in our corporation, and now as president and chief executive 
officer Iam charged with prosecuting it. 

I am not a technical man. My capacity is that of selecting what 
we feel are the most competent people in the technical field, providing 
some directional flow, some fiscal control, and some policy determina- 
tion for them. But also, following the general philosophy of my 
corporation, which is decentralization and the opportunity to exercise 
judgment on the part of the people who are running the show. 

In that regard, Dr. De Hoffman heads General Atomics, and as 
such lays the pattern for our technical atomic growth. It will be he 
who will speak to you on the technical points. 

I think there are maybe three areas that I can be useful to the 
committee on. The first is to identify the nature of our interest 
in this situation and to identify the nature of our interest and of our 
associates, as I see it. 

When I first came with this corporation it was Jay Hopkins’ feeling 
that one day the atom would change the economic face of this country 
and eventually the economie face of the globe. I happen to believe 
that also, myself. Therefore, jointly we came to the conclusion that 
we would like to participate in that as it came along. 

The pleasant way to participate would be to sit on the bank because 
we knew that the returns would be long in coming. We likewise 
came to the conclusion that if you were going to do this, you had to 
be in the water and swimming at the time that the opportunity arose. 
So we took a plunge and set up General Atomics and set aside a pro- 
gram of $20 million which we felt would permit us to undertake some 
participation in the atomic growth, particularly in the peaceful field. 

We very wisely at that time enlisted the services of Gordon Dean, 
and it was largely the philosophy of Hopkins, Dean, and De Hoff- 
mann that laid the pattern which we followed. It was their philos- 
ophy that the state of the art moved so rapidly at that point that 
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think the rewards, if we succeed, can be extremely great. I personally 
have the feeling that success can and will be ours. I am well ac- 
quainted with the efforts that the committee has made to move us 
ahead in this area. I frankly welcome an opportunity to work in the 
atmosphere of cooperation with the approach that has been taken. 

Again, I am only able to give you, Mr. Chairman, the feelings and 
opinion of one man, but I give them to you quite honestly and quite 
sincerely. I have a feeling that this is not only an unusual opportu- 
nity, I think it is something that can pay real and substantial 
dividends down the road. Thank you very much. 

Chairman Anperson. I hope as we go ahead that you will get into 
the financial question a little bit. 

Mr. Pace. Yes, sir. 

Chairman Anperson. As I understand it, the contribution of Phila- 
delphia Electric will be $8 million. 

Mr. Pace. That is correct. 

Chairman Anpgerson. General Dynamics will put in $1414 million. 


STATEMENTS OF GEORGE RINCLIFFE, LEWIS GATY, AND VINCENT 
McDEVITT, PHILADELPHIA ELECTRIC CO. 


Mr. Rincurre. No. My name is George Rincliffe, president of 
Philadelphia Electric Co. 

The financial setup is this. Philadelphia Electric will put in $8 
million. The HTRDA will put in $1614 million. That totals $2414 
million, which is the turnkey price. As far as Bechtel is concerned, 
each will pay to Bechtel the amounts I have said. 

Chairman AnpeErson. You will make the sort of general contract 
that was made in the case of the Dresden plant ? 

Mr. RincuirFe. Yes, sir. 

Chairman Anperson. The $45 million. 

Mr. Rincurrre. That is correct. 

Chairman Anperson. Where will the rest of the money come from ? 

Mr. Rrncuirre. The rest of the money will come from the Govern- 
ment. The $1414 million for research and development, that will be 
a contract. between General Dynamics and the Atomic Energy Com- 
mission. In addition to that, there will be $2 million for the waiver of 
fuel use. 

Representative Van Zanpr. $214 million ? 

Mr. Rivciirre. $2 million for the waiver of fuel use to Philadelphia 
Electric for the first 5 years of operation, and $500,000 waiver of fuel 
use during the research and development period, which will be payable 
or chargeable to General Dynamics. 

Chairman Anperson. What I hope to get a comment on is this: Of 
the $1614 million which is going into a nonprofit organization so that 
it can be charged off directly, the Government in effect is going to 
pay 52 percent. You add the $1414 million plus the $214 million, plus 
the $814 million, and you get up to where the Government is by all 
odds the largest contributor. 

As I saw the original proposal, the Government doesn’t have a 
word to say about it. It is completely separate from any Government 
direction of any kind. Ordinarily, I think you would agree in a busi- 
ness transaction, the man who pays the fiddler has the right to call the 
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thing that was dreamed up to meet a proposal as a last-minute proposi- 
tion, , but is inherently part of what it is we seek to do. 

One thing I would think you would be interested in is how im- 
portant this is to us. Is it something that we can take on and drop, 
or are we dedicated to go forward with it? The answer is the latter. 
There are somethings that my company can drop and move to some- 
thing else, but we are inherently committed to success in the peaceful 
atomic energy field. There is no way that we can go forward and 
drop back. “We have to make it go. 

I like to have situations where I have more than one ch: ance, but in 
this one we made our bed 3 years ago. We have come infinitely faster 
than we thought. Coming infinitely faster means that it 1s more 
expensive to us. It is more exciting and the problems are broader. 

I think the one thing that I should say to the committee is that the 
future of General Dynamics is tied to the success of our atomic energy 
program, and we intend to make a success of it. I happen to think 
we have the people who have the qualities to do it. 

Secondly, I did want to emphasize with you the fact that this is 
something that we have been with for some time. We have examined 
the dangers. We have examined the advantages. We, as a company, 
have come to the conclusion that it is beneficial for us to proceed, and 
this means failure on our part wil! be a very severe financial blow. 
It is something that we have determined that we should proceed on 
and it is advantageous to proceed on. 

I would like to make one other statement which goes a little beyond 
the particular situation of my own company and runs more to my own 
personal philosophy as far as this is concerned. This does represent, 
as I understand it from my people, an opportunity for a real advance 
in the state of the art. They have considered the inherent dangers 
in making the advance and they have advised me that there is nothing 
in it that 1s not technologically possible. 

It is merely a question of whether it can be intelligently coordinated 
to produce the proper result. My own feeling is, speaking more as a 
citizen—and I speak as president of General Dynamics—that it is 
quite important that we undertake to move ahead with advances in 
the state of the art. We are competing basically in the eyes of the 
world with Soviet Russia. The world knows that this was our de- 
velopment. They know that we have inherently pursued it over the 
years. They know that we are the greatest industrial complex on 
earth. 

However, I have come to respect the Russian substantially in terms 
of both his competence and his planning in the specialized fields in 
which he seeks to work. I watch him forgo the bomber and go to the 
missile as an advance in the state of the art. This called for bold 
judgment and careful judgment and he exercised both. 

IT think it is only sound to believe that as he has developed effec- 
tively in the milit ry field, the consequent advantages of developing in 
= indus strial field must have occurred to him. I know he has the 

‘apacity to apply massive competence in the scientific field in the area 
in which he decides to move ahead. Therefore, I think he will be a 
sturdy competitor over a period of time. 

[ personally feel that in this area we have an opportunity to move 


ahead. I do not think that the calculated risk is an undue one. T 
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tune. Since the Government would put in two-thirds of all the money, 
why doesn’t it have a chance to say a little word here and there? 

Mr. Pace. I think that is very definitely a very sound question. I 
think that question has been raised. I think it has been discussed in 
the past few days. I would like to have Dr. De Hoffmann tell you 
exactly what has been done to amend the original proposal as you 
have seen it, Mr. Chairman. 


Chairman Anperson. All I know is that the November 21 proposal 
reads this way: 


Inasmuch as General Dynamics is accepting responsibility for carrying out the 
research and development program at a fixed ceiling cost and on a promised 
schedule, supplying fuel elements for this reactor and for supplying equipment 
for the reactor primary circuit at a fixed price, it must have full control over 
the research and development program subject to necessary controls associated 
with expenditure of Government funds. 


That means all the Government has to do is to look at the pay- 
check and see that it is drawn to the right person for the right amount, 
but hasn't a word to say about what happens as a result of that. 

ry ° a r . 

The committee has to represent the taxpayer. You just tell me why, 
out of a $40 million job, the Government puts up $1414 million of 
research and development, $814 million of what I call 52 percent tax 
money, and $214 million of waiver of fuel charges, a total of $25 
million, but isn’t to be permitted to say what time of the day it is. 

(Following are letters from General Dynamics Corp. and Philadel- 
phia Electric Co., submitting proposals for the gas-cooled reactor 
project :) 

GENERAL DYNAMICS CorpP., 
New York, N.Y., November 21, 1958. 
DrrecTor, DIVISION OF REACTOR DEVELOPMENT, 
U.S. Atomic Energy Commission, 
Washington, D.C. 
(Attention : Chief, Civilian Power Reactor Branch. ) 

Dear Str: General Dynamics Corp. is pleased to make the following proposal 
to the Atomic Energy Commission in connection with the proposal of Novem- 
ber 21, 1958, made by the Philadelphia Electric Co. to the Atomic Energy Com- 
mission to design, construct, and operate a gas-cooled, graphite-moderated, 
prototype nuclear power plant. 

The proposed plant requires a program of research and development. For 
more than a year and a half the General Atomic Division of General Dynamics 
Corp. has performed substantial design, analysis, anc experimental work in 
connection with the proposed gas-cooled, graphite-moderated reactor system 
with private funds in excess of $1 million. 

General Dynamics Corp. hereby proposes to enter into a contract with the 
Atomic Energy Commission for the performance, by its General Atomic Division, 
ot the research and development programs which are described in the Phila- 
delphia Electric Co. proposal, and for the reimbursement by the Atomic Energy 
Commission of the costs of such research and development up to a maximum 
amount of $14,500,000. This maximum amount does not include the cost of use 
charges for source and special nuclear materials used in the research and 
development program. Waiver of these charges to a maximum amount of $500,- 
000 is requested. Further it assumes that the AEC will carry out development 
of necessary reprocessing methods, in view of its other interests in similar fuel 
bodies. 

Inasmuch as General Dynamics is accepting the responsibility for carrying 
out the research and development program at a fixed ceiling cost and on a prom- 
ised schedule, supplying fuel elements for this reactor, and for supplying the 
equipment for the reactor primary circuit at a fixed price it must have full 
control over the research and development program subject to the necessary 
controls associated with the expenditure of Government funds. 
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As evidenced by this proposal, General Dynamics Corp. firmly believes in the 
value of this project to the AEC and the U.S. electrical industry and in the ulti- 
mate economy of the HTGR reactor type. We feel that the proposed research 
and development program is one that will lead to the rapid achievement of the 
goals of the gas-cooled program of the Commission. 

With respect to the schedule of the powerplant the proposal, including the 
research and development program, is presented with June 30, 1963, as the target 
date for completion of plant construction. 

While it is unlikely that any advance can be made in the time in which firm 
specifications can be made on reactor system components for detailed design, 
the cooperation of major equipment suppliers for these components may shorten 
delivery of these. Installation and construction times might be shortened. 
Earlier delivery of fuel elements would be possible if AEC were to assign high 
priority to irradiation and testing programs, such as the early availability of a 
suitable existing gas-cooled loop. 

In the light of all these factors we suggest an early discussion of the schedule 
with the AEC. As explained in the proposal of Philadelphia Electric Co., any 
construction completion date before June 30, 1963, is predicated on the Com- 
mission accepting this proposal as a basis for a cooperative arrangement and 
in its being submitted to the Joint Committee by January 10, 1959, with the 
apprporiate contracts being consummated not later than March 1, 1959. 

Very truly yours, 
FREDERIC DE HOFFMANN, 
Vice President. 


PHILADELPHIA ELECTRIC Co., 
Philadelphia, Pa., November 21, 1958. 
DrreEcTOR, DIVISION OF REACTOR DEVELOPMENT, 
U.S. Atomic Energy Commission, 
Washington, D.C. 
(Attention: Chief, Civilian Power Reactor Branch.) 

DEAR Str: Philadelphia Electric Co. is pleased to submit the attached proposal, 
pursuant to the invitation of the Commission of September 22, 1958, for the 
development, design, construction, and operation of a gas-cooled, graphite- 
moderated nuclear powerplant. 

The arrangement, in brief, under which Philadelphia Electric Co. proposes this 
undertaking is as follows: 

1. Philadelphia Electric Co. and a group of more than 35 investor-owned 
utility companies have made binding commitments to finance the construction 
of a 40 net electrical MW gas-cooled, graphite-moderated nuclear powerplant 
pursuant to this proposal. 

2. Philadelphia Electrie Co. will own this plant which will be located on its 
system and will contract to operate it for 5 years and pay all operating costs. 

3. Bechtel Corp., an experienced engineer-constructor, has agreed to design 
and construct the plant on a firm price, turnkey basis. 

4. General Atomic Division of General Dynamics Corp., a leading organization 
in research, development, and production in the nuclear field, has agreed to 
design and furnish to Bechtel Corp. the nuclear steam supply system on a 
fixed-price basis. 

5. General Dynamics also proposes to perform the necessary research and 
development with a ceiling price of $14.5 million on a reimbursable cost basis 
under a direct contract with AEC. 

6. Philadelphia Electric Co. requests a waiver of source and special nuclear 
material use charges for 5 years of operation to an estimated maximum value 
of $2 million and General Dynamics is requesting a waiver of use charges for 
research and development -under its contract at a maximum value of $500,000. 
Philadelphia Electric Co. also requests that AEC undertake to reprocess irradi- 
ated fuel from the reactor on the basis of charges made in accordance with the 
Commission’s policy at the time the spent fuel is received by the Commission. 

7. Philadelphia Electric Co. and all parties agree to make technical and 
economie information resulting from the overall project available to AEC for 
public use. 

The reactor system to be incorporated in the proposed plant will have a gas 
outlet temperature in excess of 1000 degrees F. and will produce steam at 
high temperature and pressure for use in modern turbogenerator equipment. 
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Further, the prototype will be a significant and substantial step toward the 
achievement of economic nuclear power. 

The proposed type of reactor embodies the following characteristics : 

1. Simplicity, compactness and use of low-cost construction materials. 

2. Low fuel cycle costs, arising from high burnup. 

3. Low fuel fabrication costs. 

4. Good neutron economy. 

5. An extraordinary degree of inherent safety. 

This type of reactor in large-scale plants will result in low capital costs, 
high efficiencies, and thus low power cost. A study and preliminary estimate, 
based on present day cost levels, of a 325 net electrical MW nuclear unit indicates 
an overall power cost, under conventional utility financing, of approximately 7 
mills per kilowatt-hour. 

We are convinced that this reactor type will prove to be one of the most 
promising for economic use in this country and we believe its development 
presents an additional opportunity for the United States to maintain its world 
leadership in the reactor field. 

The plan of action described in the proposal is evidence of the willingness of a 
large nationwide group of investor-owned utility companies and competent firms 
engaged in nuclear development engineering and construction work to accept 
a hich degree of responsibility. More than 35 utility companies have organized a 
nonprofit corporation, High Temperature Reactor Development Associates, Inc. 
(HTRDA). and have committed $16.5 million toward the research and develop- 
ment associated with the design and construction of the proposed prototype plant 
as a development project. Philadelphia Electric Co., in addition to making a 
convtibution to HTRDA, has committed to invest $8 million in the plant, making 
a total of $24.5 million, the amount of the fixed price contract for the plant. 

Philadelphia Electric Co. and the companies associated with it in HTRDA have 
endeavored to prepare the proposal so that it is fully responsive to the invitation 
of the Commission. We are prepared to discuss the details of the attached 
proposal with the appropirate officials and to supply such additiona! information 
as may be deemed pertinent. 

The proposal submitted provides for a construction date not later than June 
30, 1965, and is predicated on the Commission accepting this proposal as a basis 
for a cooperative arrangement and on its being submitted to the Joint Committee 
by January 10, 1959, and with the appropriate contracts being consummated not 
later than March 1, 1959. However, it is possible to establish a construction 
completion date of December 31, 1962, provided : 

1. All parties concerned including the AEC make a determined effort to bring 
this about. 

2. More favorable delivery of components can be obtained. 

3. Installation and construction times can be compressed. 

4. Barlier delivery of fuel elements is made possible by the AEC’s assigning 
high priority to irradiation and testing programs such as making a suitable exist- 
ing gas-cooled loop available at an early date. 

Sincerely, 
R. G. Rrnciirre, President. 


(Following are summaries of the Philadelphia Electric-General 
Dynamics reactor proposal prepared by the staff of the Joint Com- 
mittee :) 

JOINT COMMITTEE ON ATOMIC ENERGY, 
CONGRESS OF THE UNITED STATES, 
December 18, 1958. 
Memorandum to: All committee members. 
From: James T. Ramey, executive director. 
Subject: Gas-cooled reactor proposal, Philadelphia Electric-General Dynamics. 

We have prepared the following summary on the gas-cooled reactor proposals 
that the AEC has received for evaluation in response to its September 22, 1958, 
publie invitation. The invitation was issued under AEC authorization law for 
fiscal 1959, Public Law 85-590, which authorized a gas-cooled reactor, project 
59-d-10. 

The authorization law specifies that the gas-cooled reactor project should be 
made available for performance under a cooperative arrangement with industry. 
Time limits for AEC solicitation and negotiation of a satisfactory basis for ‘a 
cooperative arrangement are also specified. If the AEC is unable to negotiate a 
satisfactory basis for a cooperative arrangement in time for submission to the 
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Joint Committee by February 21, 1959, the Commission is required to proceed with 
the project itself. 

The Commission has received two separate proposals. One is a joint pro- 
posal from Philadelphia Electric Co. and General Dynamics Corp. The other 
is from American Metal Corp. of Detroit, Mich., which was submitted after the 
deadline and will be summarized later. (This proposal is summarized in the 
following Commission letter.) 


Philadelphia Electric Co.-General Dynamics Corp. (PE-GD) proposal 

The PE-GD gas-cooled reactor proposal was submitted to the AEC in the form 
of two separate proposals. The PE proposal covers the construction and opera- 
tion portion of the project. The GD proposal covers the research and develop- 
ment phase of the project. (The letters transmitting these proposals, dated 
November 21, 1958, are printed in the preceding pages. ) 

Project description 

The combined PE-GD proposal is for the development, design, construction, 
and operation of a high-temperature, gas-cooled, prototype nuclear powerplant 
of 40,000 kilowatts net electrical output. The ultimate objective of the project 
is to attain a reactor coolant outlet temperature, using helium as the reactor 
coolant, of 1,382° F. (750° C.) to generate steam at 1,450 pounds per square 
inch and 1,000° F. 

The proposal envisages attainment of the ultimate objectives in two steps. 
The first step is the development and construction of a plant using fuel elements 
clad with metal. Although all of the parts of the plant except the core would be 
designed and constructed for the ultimate net output of 40,000 kilowatts elec- 
trical, temperature limitations imposed by the metal-clad fuel elements limit the 
plant output to 28,500 kilowatts electrical. Using metal-clad elements would 
limit the reactor coolant outlet temperature to 1,015° F. compared to the ulti- 
mate objective of 1,382° F. The use of metal-clad fuel elements in the first 
step is proposed as the most direct way of insuring that fission products will 
not contaminate the system and thereby provides the means for building and op- 
erating a plant which would go critical in 5 years. 

The second step proposed is the development of a core without metal cladding 
thereby eliminating the temperature limitations of the metal on performance of 
the plant. The plan proposed envisages the development and installation of the 
unclad core as the second core. The design objectives of the unclad core are 
the attainment of a reactor coolant temperature of 1,382° F. and a power output 
corresponding to a net electrical output of 40,000 kilowatts. The proposal 
further states that it is still possible that early success in experiments now 
underway will unable the use of the higher performance unclad elements in the 
first core. 

Following is a tabulation of the design characteristics of the prototype plant 
for both step 1 and step 2: 


Prototype design summary 


Step 1, clad elements | Step 2, unclad elements 
Gross thermal power. .-.--------| 92,000 kilowatts. __....-....-...-.--} 115,000 kilowatts. 
Net electrical power. 28,500 kilowatt _ ___- ha 49,000 kilowatts. 
Helium outlet temperature : 1,015° F ; ae 1,382° F. 
Steam pressure at turbine 850 pounds per square inch__-....-| 1,450 pounds per square inch. 
Steam temperature at turbine. ._| 850° F. | 1,000° F. 
Uranium 235 content_-. ; 190 kilograms ‘ -----| 190 kilograms. 
‘uel lifetime. ie | ee nama | 3 years, 
Thorium content -...-| 884 kilograms. -.-.- 5 side | 1,190 kilograms. 

| 


Fuel elements 


The fuel bearing portion of the fuel elements proposed for both step 1 and 
step 2 consist of a solid homogeneous mixture of uranium, thorium, and graphite. 
The uranium is highly enriched in the uranium 235 isotope. The mixture is 
compacted into cylinders + inches in diameter. The fuel-bearing cylinders 
are then enclosed in graphite tubes with graphite plugs at both ends. 

In step 1 of the project the fuel assembly is canned in stainless steel or other 
suitable metal or alloy to retain any fission products which may migrate through 
the graphite. 

In the step 2 fuel element no metal cladding would be installed. Retention 


of fission products in the step 2 fuel element is dependent upon the development 
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of low permeability graphite or ceramic coating and a controlled venting of any 
fission products which may leak out of the fuel-bearing compact into the space 
between the fuel-bearing cylinders and their graphite containers. 

Although highly enriched uranium is used in the fuel element, the design 
objective is to obtain a high degree of thorium utilization by converting it to 
uranium 233 and fissioning it within the fuel element. The proposal states, 
“In fact, the neutron economy is so favorable that a true breeding cycle with 
uranium 233, thorium fuel, with only thorium as makeup, is a possibility in 
ultimate large-power versions of this reactor.” 

Comparison with other gas-cooled reactor development projects 

The reactor concept proposed is basically the same as the one disclosed by 
the United Kingdom in a paper presented at the Second International Conference 
on Atomic Energy at Geneva in September 1958. Development of the United 
Kingdom high-temperature, gas-cooled reactor (HTGC) is planned to be con- 
ducted in more elemental steps than that proposed by PE-GD. The first step 
proposed by the United Kingdom is the building of a high-temperature zero- 
power pile to determine high temperature physics data. Such a facility is not 
in the proposal of PE-GD. The next major step planned by the United Kingdom 
is the construction of a small-scale power reactor experiment with a power 
rating of approximately 10,000 kilowatts of thermal energy. The installation 
of power conversion equipment, such as steam generators, turbines, or electrical 
generators, is not included in the United Kingdom’s plan for their first power 
reactor experiment. The comparable step proposed in the PE-GD proposal is 
the construction of an integrated powerplant producing approximately 100,000 
kilowatts of thermal power and 40,000 kilowatts of electrical power. 

The reactor concept proposed by PD-GD differs in a number of ways from 
the concept under development by Kaiser Engineers and American Car & Foundry 
(KE-ACF) as authorized in the 1958 authorization act. (KE-ACF has been 
engaged in gas-cooled reactor design studies under contract to the AEC since 
October 1957. KE-ACF is in the process of completing the conceptual design 
work for a prototype plant.) The prototype proposed by PE-GD is 
advanced gas-cooled reactor than that under design by KE-ACF. 

The prototype gas-cooled reactor being designed by KE-ACF has a capacity 
of 26,000 net electrical kilowatts compared to tre 40,000 kilowatt plant proposed 
by PE-GD. The designed reactor coolant outlet temperature of the KE-ACF 
plant is 1,050° F. compared to 1,382° F. in the PE—-GD proposal. The fuel ele- 
ment in the KE-ACF design is a metal-clad uranium oxide element of approxi- 
mately 2 percent enrichment in the uranium 235 isotope. The element pro- 
posed by PE-GD is a homogeneous compact of graphite, highly enriched uranium, 
and thorium with dependence on graphite or ceramie coatings and a fission 
product venting system to limit the distribution of fission products throughout 
the system. 

The KE—ACF design will provide a reactor, which, although utilizing slightly 
enriched uranium, can test natural uranium fuel elements and provide informa- 
tion from which the characteristics of a large-scale natural uranium reactor 
‘an be calculated. The PE-GD reactor concept is basically a highly enriched 
uranium reactor and therefore data obtained from this reactor is not appli- 
eable to a natural uranium reactor. It may be possible to perform irradiation 
tests on sample natural uranium elements in the proposed PE-GD reactor al- 
though the data will not be meaningful for extrapolation to a natural uranium 
reactor plant. 


a more 


Contracting method proposed by Philadelphia Electric Co. 


PE proposed to undertake the design, construction and operation of the pro- 
totype plant for a 5-year period under a contract with the AEC. 

The PE proposal states that PE and High Temperature Reactor Development 
Associates (HTRDA) have entered into a fixed-price contract with the Bechtel 
Corp. for the design and construction of the plant (HTRDA is a nonprofit or- 
ganization supported by a group of 51 investor-owned utility companies for re- 
search and development purposes). 

A condition in the PE proposal is the acceptance by the AEC of the cost-type 
research and development proposal by the General Atomics Division of the Gen- 
eral Dynamics Corp. Other items requested of the AEC in the proposal are: 

1. Waiver of source and special nuclear material use charges for 5 years 
of operation to an estimated maximum of $2 million. 

2. Reprocessing of irradiated fuel on the basis of charges made in ac- 
cordance with the Commission’s policy. 
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3. Access to all information received through Government channels on 
civilian gas-cooled reactor work, particularly that from the United King- 
dom. 

4. Access to military reactor development programs which involve high- 
temperature, gas-cooled reactor or related technology. 

5. Availability of helium (reactor coolant gas) for the period of the con- 
tract. 


Contracting method proposed by General Dynamics 


The GD proposal to the AEC covers the performance of the research and de- 
velopment work for the reactor to be constructed by PE. GD proposed to enter 
into a cost-reimbursement-type contract for the performance of the work by 
their General Atomics Division. The proposal specifies a ceiling cost of $14,- 
500,000 for this work. In addition, the proposal requests the following from 
the AEC: 

1. Waiver of source and special material use charges used in the research 
and development program to a maximum amount of $500,000. 

2. Assumes that the AEC will carry out development of necessary fuel 
element reprocessing methods. 

3. Access to information received through Government channels on civilian 
reactor development particularly from the United Kingdom, 

4. Access to military reactor information. 

5. Full control over the research and development program by GD (i.e. 
technical direction by GD) subject to necessary controls associated with ex- 
penditures of Government funds. 

6. Use of some AEC facilities subject to payment of normal AEC use 
charges by GD. 

The following diagram has been prepared to indicate contractual responsibili- 

ties outlined in the proposals for various phases of the work: 
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Project schedule 
The schedule proposed by PE and GD for the project is the following: 


Complete plant construction__------------------ isha asictainensrnh ana 30 1968 
Reena weet cee 26S! fo el see o. SSeS eee Sept. 30, 1963 
Start critical operation 2 eluate a eee aain Dec. 31, 1963 
Full power operation._..........~.-.-._.--.---.~--+------.----~--< June 1964 


The proposals state that the June 30 1963, completion date “is predicated 
on Commission accepting this proposal as a basis for a cooperative arrangement 
and on its being submitted to the Joint Committee by January 10, 1959, and 
with the appropriate contracts being consummated not later than March 1, 
1959.” 

The PE November 21, 1958, proposal letter (copy attached) further states that 
it is possible to establish a construction completion date of December 31, 1962 
(specified in the AEC’s September 22, 1958 invitation) provided— 

1. All parties concerned including the AEC make a determined effort to 
bring this about. 

2. More favorable delivery of components can be obtained. 

3. Installation and construction times can be compressed. 

4. Earlier delivery of fuel elements is made possible by the AEC’s assign- 
ing high priority to irradiation and testing programs such as making a suit- 
able existing gas-cooled loop available at an early date. 


Financial arrangements 
The following table summarizes the sources and purposes of funds for the 
proposed PE-—GD project: 
{In thousands] 


| 
| AEC Proposer Total 








Research and development ____.__.--------- sistemas bias 36 OP bcewctecnca $14, 500 
IE iene ctncccdcdudewsedeauGaduoncstnamadiegiae Ss hein Marae Naa gd eke cae 24, 500 
ON an ctl sa ace ced Gap eae aio I acs Nha within em ea eS a WOO fon Recs cee 

(6) High Temperature Research Development Associates | | 
Re GURU i hh nk cs ecg cots dtu domo manent eae Dig ascent eet Tel TOD Sets inci scence 
Waiver of fuel use charges_._ ____.---_-_-------- aloha cic Se btkc kaa ; vial 2, 500 
I Siang odin caitlin ti hss alse Ruane amie cabeaieddebare | 17, 000 24, 500 41, 500 


1 Any additional expenditures required to be borne by GD (General Atomics Division). 


The proposed location of the prototype plant is on the Philadelphia Electric 
Co. power distribution system. The plant site is located 50 miles from Phila- 
delphia proper and 35 to 45 miles from its suburbs, 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., December 17, 1958. 
Hon. Cart T, DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR Mr. DURHAM: On September 22, 1958, the Atomic Energy Commission 
issued an invitation for the submission of proposals for a gas-cooled, graphite- 
moderated demonstration nuclear powerplant. Theinvitation specified November 
21, 1958, as the final date for submission of proposals. 

On December 3, 1958, the Commission received a letter dated November 28, 
1958, from the American Metal Products Co., Detroit, Mich., transmitting a 
proposal and requesting that it be considered in response to our invitation of 
September 22, 1958. The air express company record slip indicates a dispatch 
date of November 29, 1958. 

Initial examination of the submitted material has made it apparent to us 
that the conditions outlined are, in many respects, not responsive to the terms 
of the invitation. The Commission is asked to pay both development and con- 
struction costs. No ceiling is placed on Commission commitments. The Com- 
mission is also asked to assist in meeting operating costs. A site has not been 
designated and no non-AEC plant owner and operator has been established. 
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The conceptual design is for a 100 megawatt thermal reactor with electricity 
production up to 40 megawatts, The capital cost of the first reactor is estimated 
at $4,340,000 and of subsequent reactors at $1,250,000 to $1,750,000. Research 
and development costs associated with the first reactor are estimated to be 
$2,210,000. These estimates appear low when compared to the AEC estimated 
cost of a gas-cooled project based on Kaiser-ACF design, and the estimates of 
the Philadelphia Electric-General Atomic project. 

Inasmuch as the proposal was submitted subsequent to the final date specified 
in the invitation and the conditions of the proposal deviate substantially from 
the terms of the invitation, the American Metal Products Co. has been notified 
that the proposal will not be considered as a response to the September invitation. 
It will, however, be reviewed by the AEC staff and evaluated as an independent 
proposal within the framework of the reactor development program. 

Sincerely yours, 
A. R, LUEDECKE, 
General Manager. 


U.S. Atomic ENERGY COMMISSION, 
December 15, 1958. 
Mr. JAMES T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 

Dear Mr. RAMEY: As you requested during our meeting on December 5, I am 
enclosing a summary of the technical features of the gas-cooled reactor proposed 
by Philadelphia Electric in cooperation with General Atomics and Bechtel Corp. 

If you desire any additional information concerning the proposal, I will be 
happy to assist you. 

Very truly yours, 
A. J. VANDER WEYDEN 
(For Frank R. Pittman, Director, Division of Reactor Development). 


DESCRIPTION OF HIGH TEMPERATURE GAS REACTOR (HTGR) 


The HTGR is a 40 MWE prototype reactor cooled with helium, moderated 
with graphite, and fueled with uranium and thorium. The fuel elements con- 
tain a small portion of fully enriched U-—235 and a relatively large amount of 
thorium mixed with graphite and clad with graphite. With the fuel and modera- 
tor mixed homogeneously, all the core volume is available for heat transfer sur- 
face. The reactor will operate at a temperature sufficiently high to produce 
steam at modern steam-plant conditions of 1,400 pounds per square inch and 
1,050° F. 

The present proposal envisages attainment of the high steam temperatures 
and pressures in two development stages, represented by the provision of a core 
of metal-clad fuel elements as the first core leading, with concurrent develop- 
ment of graphite-clad fuel elements for subsequent leadings. Metal-clad fuel 
is proposed for the first core because it represents the most direct way to solve 
the problem of fission product containment. 

The principal characteristics of the plant are as follows 








With With 
metal-clad | graphite-clad 
elements elements 
(Ist core) (subsequent 
cores) 
BODOG CENTRE DION, TRAIN, oi. ein kccctcdcnnahuatncbeudecwsexsae 88. 6 115 
Deir UCU, WOON, SN sass ap dn nnacsiinidakheanaanaaniahnnaeaell 28.5 40 
Number of fuel elements (4.15-inch diameter).___.__---------------.-------_- 551 | 551 
a aa ea | Helium Helium 
Coolant pressure, Es OOF Ne Sa ia sol ahaa ca docbasmedtudantees | 300 | 300 
ee I RII I sia 5 cece edje um dca ini ea mannan delig dain stig oe 1,015 | 1, 382 
Steam température, °F .................... a ctategee Eads cpa ea Sinai eateaitegiale 850 | 1, 005 
Steam pressure, pounds per square inch_-_................-.-..-----. spades 850 | 1, 450 
Fully enriched U inventory, kilogram -__-__- lalate ay ichahialoelicertaclapti acne tiated a Acted aaa 190 190 
Thorium inventory, kilogram ate a aL a pares | R94 1, 190 
Ter A: INI I tae Ee i ae ia hal 2 a 1:1900 1:1900 
Sn I ee eee 37 40 
Fuel element lifetime, at 80 percent load factor, “years peaaacen, Dee eee | 3 | 3 
80, 000 


Bren, WE Wareeek tele AP. on co ah kk el needled | 75, 000 
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The complete primary coolant circuit is designed for a very low loss of 
helium by leakage (0.001 percent per day). Ducting between the reactor pri- 
mary vessel and the heat exchangers is concentric, with the hot outlet gases 
contained in the inner duct. A cylindrical containment tank surrounds the re- 
actor, the steam generator, and the helium pumps. 


SCHEDULE 


Construction of the prototype plant is scheduled for completion in June 1963. 
The plant will be brought to zero-power criticality by December 1963, with 
full power (28.5 KMW) operation using a metal-clad core estimated by June 
1964. A combination of favorable developments could improve the schedule by 
6 months. The above schedules are based on AEC acceptance of the proposal 
in January with a contract signed by March 1, 1959. 

It is intended that the initial metal-clad core would be replaced within 3 
years by a graphite-clad core, at which time the plant output would increase 
to 40 KMW (net). In the event the graphite core is fully developed by the 
time construction is completed, a metal-clad core would not be used. 


DEVELOPMENT WORK TO DATE 


General Atomics initiated research and development on this reactor concept 
in 1957. Engineering design studies, nuclear analyses, and some development, 
including irradiation testing of the fuel-moderator material have been carried 
out. Estimated cost of the program at the time of the proposal was $1,100,- 
000. 

The technology of this reactor is quite similar to that of the high temperature 
gas cooled reactor (HTGC) in the United Kingdom. A hot critical facility in 
support of the HTGC is nearing completion, and construction of a 10 MW 
(thermal) reactor experiment is planned. In addition, certain phases of tech- 
nology of military reactors particularly the Rover project, are applicable to 
the HTGR. 

PROPOSED DEVELOPMENT PROGRAM 


The proposed R. & D. program is comprised of preconstruction R. & D., esti- 
mated to cost $12,500,000 and posteconstruction R. & D., estimated at $2 million. 
The major tasks in the program and their estimated cost are described be- 
low : 


Task 1, $5,718,000 


This task is to develop materials and specify fabrication procedures for 
the reactor core structure, including metal-clad and graphite-clad fuel ele 
ments, control rods and key supporting elements. The program includes de- 
velopment of fabrication techniques, plus testing of subassemblies and com- 
ponents under static and dynamic conditions both in-pile and out-of-pile. 


Task 2, $1,509,000 


This task is to develop and specify a reference design of the reactor core 
and reflector in terms of composition, dimensions, design tolerances, and oper- 
ating conditions. The reference design must meet power and burnup require- 
ments, and at the same time be satisfactory in terms of control, ease of fabri- 
cation, and feasibility of maintenance. 


Task 3, $869,000 
This task is to develop, build, and operate a nuclear mockup to simulate the 
conceptual design core composition. This mockup is necessary for determining 


critical mass, control requirements, and other quantities necessary to confirm 
nuclear performance of the design. 


Task 4, $672,000 


This task is to develop and specify a conceptual design of the reactor equip- 
ment including the reactor vessel, core support, control drives, and fuel handling 
equipment. 


Task 5, $153,000 


This task is to develop the conceptual design of the reactor plant layout and 
the primary coolant loop, and to develop the components in the primary loop 


other than the reactor. Included in the latter are concentric piping, steam 
generator, helium circulators, and valves. 
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Task 6, $1,116,000 

This task is to develop plant auxiliary systems including helium purification, 
decontamination, storage, and auxiliary cooling systems. 
Task 7%, $366,000 

This task is to develop instrumentation and control systems for the reactor, 
the primary loop, and related subsystems. Included in this task is development 


of sensing elements, indicating and control instrumentation, and _ servo- 
mechanisms 


Task 8, $1,066,000 

This task is for overall plant analysis including hazards, part-lead and tran- 
sient analysis, control rod programing, and fuel cycle programing for first 
and subsequent cores. 
Task 9, $1,974,000 

This task is for postconstruction research and development to study the per- 
formance features of the reactor plant. This program will include reactivity 
and leading experiments, heat balances, radiation surveys, determination of 
operating characteristics, determination of effectiveness of. fission product 
trapping and purification systems, and inspection of irradiated fuel and 
materials. 
Supervision and contingencies 

An amount of $525,000 is estimated by General Atomic for supervision, and 
$532,000 is provided for contingencies. 


STATEMENTS OF ROBERT GINNA AND L. S. ZARTMAN, HIGH TEM- 
PERATURE REACTOR DEVELOPMENT ASSOCIATES, INC. 


Mr. Ginna. Mr. Chairman, before Dr. de Hoffmann speaks, my 
name is Ginna. I am chairman of the board of the Rochester Gas & 
Electric Co., and also president of High Temperature Reactor Devel- 
opment Associates. 

As you were talking, I thought you were quite right. In connec- 
tion with the $1614 million which will be a tax deductible item in the 
returns of the 52 companies, I would like to point out that on the other 
hand we have other research items which are treated the same way. 
For example, my own company, and this is true of the other 52 com- 
panies, are spending money for high voltage research, for cable re- 
search, for all kinds of research. 

Chairman Anperson. I am not arguing that. You are not coming 
in and asking us to put $1414 million with you and saying we can’t 
have a word to say about it. 

Mr. Pacer. I think the basic point is that Dr. de Hoffmann will tell 
you that we agree fundamentally that you are correct, Senator, and 
that we have taken steps along the lines that you suggest to insure the 
fact that the Government does have a word in this. 1 happen to 
think you are absolutely correct in this. 

Representative Van ZAnpr. Doctor, is it correct to say the steps you 
have taken to meet this problem resulted from negotiations between 
you and the Commission ? 

Dr. pe Horrmann. That is correct. May I be allowed one state- 
ment ? 

Senator Gore. But the amount the Government has to pay has not 
yet been reduced . 

Dr. pe Horrmann. No, sir. May I speak to the control point for 
a second ? 

First of all, I think it might be well to point out—which was in- 
advertently left out—that General Dynamics has already spent $114 
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million on the work on this proposal. In other words, this is not a 
paper proposal, as I think you will see when we get to some of the 
technical dntails. 

Secondly, I think Senator Anderson has an absolutely correct point. 
I think it is essential in our country’s interest that we coordinate and 
carry out programs in a manner whereby the Atomic Energy Com- 
mission and the Government sees that we do the largest total national 
effort. 

I think, to put it very simply, the statements that were made in 
there were made in an attempt to assure that we could meet a certain 
schedule. I think the statements are too strong. I think in talking 
and negotiations with the Atomic Energy Commission we have fully 
recognized that these statements were too strong. 

As you know, we have carried out other Government programs. We 
are very happy with the kind of controls that normally exist. We 
have, therefore, suggested a procedure and it seems to be acceptable 
at least to the Atomic Energy Commission part of the program, 
whereby there would indeed be tasks laid out. These tasks will be 
discussed before a master contract would be signed with the Atomic 
Energy Commission. 

These tasks would be reviewed on an essentially annual basis, as is 
normally the case, to see whether we would agree that these are the 
tasks that need to be carried out, both from the point of view of in- 
suring that there is good fundamental research done that is applicable 
over a wide range of subjects for the Atomic Energy Commission and 
the Government, and secondly, to assure that our particular work 
would indeed result in success for the companies that we would under- 
take to build this plant for. 

I believe you will find that this is now the situation. If there is 
somebody here from the AEC, maybe he would like to talk to the 
point of how this has developed. 

Chairman Awnperson. Did the AEC raise any objection to this 
question ? 

Dr. pe Horrmann. The AEC certainly immediately discussed this 
with us and raised the question that this is a very strong statement. 
We agreed that it was a strong statement and we actually agreed with 
them that the way to proceed would be to have the kind of controls 
that would enable them to look at the tasks and see how we were pro- 
ceeding with these tasks. 

Chairman ANperson. I think you should talk to Mr. McCone. I 
think he told me that he had never raised this point until I raised 
it with him. 

Dr. pp Horrmann. Iam sorry that I do not have knowledge of that, 
Senator. . 

Chairman Anpgerson. How recently did you raise it with him? 

Dr. pe Horrmann. I think it was essentially raised—I should distin- 
guish between staff levels and the Commission—the minute that the 
proposal was handed in on a staff level. It was raised with us as to 
how we would stand on this. We have not had a meeting with the 
Commission on the point. 

Representative Van Zanpr. Your contact has been at the staff level 
of the Commission ? 

Dr. pe HorrMann. Yes, sir. 
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Mr. Ginna. Congressman, we have had a great many meetings on 
the staff level. We have not seen the Commission since our second 
meeting with them. 

Representative Hosmer. As I understand it, in the overall plan there 
would be specified the objective of the effort and somewhat broken 
down the fields of research which would have to be pursued. 

Dr. pe HorrmMann. That is right. 

Representative Hosmer. That, in essence, is kind of a package deal, 
such as you buy an automobile for the Government from Chevrolet, 
but you don’t go through the plant to see how they do it. In this par- 
ticular instance these lines = research and detalegumt quite neces- 
sarily branch out into unanticipated directions, and therein lies the 
supervision problem that essentially has not been properly handled. 

For instance, one of the supervisory problems would be to see that 
the $1414 million was not used for a completely extraneous line of 
inquiry. 

Dr. pe Horrmann. That is right. Any time we made a change in the 
task, we would report back and get agreement that this is the way 
to proceed. 
hairman Anperson. Dr. Pittman, do you have any comment to 
make? 

Mr. Prrrman. Senator, I would like to say that Dr. de Hoffmann 
was right on his statement, that as soon as the proposal was submitted 
to the Commission, the staff immediately started working with the 
General Dynamics people trying to define what they meant by control, 
and immediately trying to get a better state of relations between the 
Commission and the General Dynamics people about control. This 
was finally terminated last week when we seemed to reach agreement. 

Chairman Anperson. I might say that our staff discussed this with 
the staff of the Commission and we wanted to clear that up early be- 
cause it would be a very difficult thing to spend that much money and 
say that the Government had no word to say about it. 

Jr. DE HorrMann. I am very grateful that you brought it up, Mr. 
Chairman, because it is something that we wanted to talk about. 

Representative Hosmer. I have one further question, if I may. Is 
the type of thing vou have spoken about in relation to this Government 
control essentially similar to that of the Electric Boat Co. Division’s 
operation on the submarine? 

Mr. Pace. The research and development in the submarine field ? 

Representative Hosmer. Yes. 

Mr. Pacer. It has some of the same elements, but no project can be 
exactly the same. 

Representative Hosmer. Because of the unknowns? 

Mr. Pace. That is correct. They allow us a remarkable degree 
of freedom there. In that case, as you know, they pay the entire 
package and, therefore, would have the right to exercise, if they saw 
fit, complete control, but basically they do not. 

Representative Hosmer. It is along the same pattern, but more 
extensive as applied to the particular problem here. 

Mr. Pace. That is correct. 

Senator Arken. Mr. Chairman, I have not seen many proposals 
of this nature. I have seen one or two others. The thing that I am 
wondering about is the large percentage of funds which would be 
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contributed by AEC for research and development—$1414 million. 
Does that mean that the proposal is still generally in the general 
idea stage and that you get a contract giving you access to all infor- 
mation of the military and civilian type so that you could work out 
something ¢ 

Dr. pp HorrmMann. No. 

Senator Aiken. Why is such a large percentage needed for research 
and development ¢ 

Dr. pe Horrmann. Senator Aiken, perhaps if you will allow me, 
I will first answer and then perhaps it will appear more clearly in 
the presentation of the technical thing. I think we should clarify 
at the outset a very important thing you ‘brought up. 

We feel that the technological basis for this is freely available in 
unclassified information at the moment. We have suggested in the 
proposal, what we consider to be good technical practice, and I think 
this committee knows that I used to deal with declassification and I 
was always of the opinion if at all possible, if it did not affect our 
military situation, we should as broadly as possible declassify in this 
country in order to permit free exc hange of ideas, and along the same 
lines we feel that here is a situation if there are other ideas unbe- 
knownst to us we certainly should factor them in to make the best 
possible reactor. 

We do not know any specific information or seek any specific 
information on which we would build this reactor. This was made 
as a general request of saying “We are always h: appy for suggestions 
that are better. We would like to see it, if it 1s so.’ 

Senator ArkeN. You are starting from the ground up ? 

Dr. pp Horrmann. No. W e have already spent 2) years and a million 
and a half dollars in bringing the thing to the state of technology that 
it has reached now, which I will describe with your permission in a 
few minutes. 

Senator Arken. Thank you, Mr. Chairman. 

Representative Van Zanpr. At this point I think it might be well 
to explain the 2 years of effort and how it cost $114 million. 

Dr. pE Horrmann. May I do this by doing the technical presenta- 
tion ? 

Chairman Anpgrson. Shall we start with Dr. de Hoffmann on the 
technical presentation? Many of us have some questions as to how 
much of this is technology that you got at Los Alamos and so forth. 

Dr. pe HorrMann. I am a vice president of General Dynamics 
Corp., and division general manager of our general atomics divi- 
sion, and it is a great pleasure to be with you, gentlemen. 

Much as your committee has sought to get going in the area of high- 
temperature gas cooling, as you heard Mr. Pace state, we alw: ays tried 
to feel that this was an area which really showed great promise. We, 
in fact, looked at several designs in the gas- -cooling | field. 

The criteria which we set down—and clearly you can argue with 





any set of criteria—were those of a group that tried to be unfettered 
by the particular reactors that existed at the time. We had to set out 
some clearcut ideas, which were as follows: 

One, we wanted to shoot for low capital costs. Not just low cost, 
but we felt particularly reducing the capital cost of reactors was an 
important thing. We felt, too, that it was important that we would 
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reach modern steam conditions, much as you have felt that one has to 
get above 1,000° Fahrenheit and certainly something like 1,450 p.s.i. 
steam conditions to justify going forward in the atomic energy field 
in modern plants. 

We felt that it was important that we would have an exceedingly 
long life of the fuel both because of good neutron economy and sec- 
ondly we felt that handling radioactive materials in the end would 
always be an expensive process and the longer we could keep the radio- 
active parts in the reactor and not handle ‘them, the cheaper the ulti- 
mate economy would really get. 

Next we obviously recognized that the thing had better have in- 
herent safety or we would be in a situation where all of this would 
make no sense at all. 

Lastly, and perhaps pi important, we felt it was important that 
we had a concept that was, in fact, worthy of being engineered. I 
think, having the akentod as a theoretical physicist, I can run 
my colleagues down, and myself. 

I think many of us have a tendency in the early days of atomic 
energy to just propose wonderful schemes, and say, “This is just a 
little engineering problem; somebody is going to work these things 
out.” I think you all know this has not “alw: ays led to the simplest 
kind of reactors. 

We feel strongly, therefore, that we had to have, if you wish, engi- 
neering flexibility. We had to have a concept which relied on simple 
things, not on Swiss-watch fuel elements, not on anything where if 
one idea went wrong the whole thing would be down the drain, but 
which had enough flexibility so you could back this up in many ways. 
This fuel element which sits in front of you testifies to the at least 
outward ruggedness thing we are talking about. It is not a Swiss- 

ratch type of thing. 

High temper ature gas cooling satisfies these criteria exceedingly 
well. The high temperatures to all of us immedi: ately bring to mind 
high efficiencies. This is the first reason we all think this is important. 

T think these high efficiencies in our system, perhaps 36 or 40 percent, 
are not the real reason why we think the cost could be brought down 
because you could achieve this with Swiss-watch mechanism with such 
expense that while the efficiency looked terribly good, you paid such 
a cost that you really did not get anywhere. 

The real importance in getting high temperatures is that it lowers 
the capital cost through two means: One, the associated equipment, 
the heat exchanger, will get very much smaller; the system will get 
compact and cost less. The same is true of the core. To state this 
in very general terms, I think you know when you look at complicated 
pieces of machinery in the end it turns out that per pound of steel 
gives a very good idea what the system costs. In big systems it always 
turns out to be true. 

It is, therefore, no surprise—and many of you recognized this in 
suggesting advances over Calder Hall—that in Calder Hall which 
runs at low temperatures you have these enormous heat exchangers 
and that, therefore, the capital cost, if we built it in this country, of 
that particular system would be a high one. I think you very strongly 
and rightly urged that we go beyond that in temperatures. 

We feel that the key to this isto get toa new feul element that 
enables us to do this. Let me describe this to you in rough form. 
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First of all, if we want to look at high temperatures we want to avoid 
all problems ‘that deal with bue kling of the cans, which deal with 
good fit between the metal and heat transfer and things of this kind. 
The best w ay we know how to get around this is to have a fuel ele- 
ment which does the trick of turning its heat out to its outer surface 
by radiation because it is unencumbered by any close fits. 

Imagine first that this is sort of a fuel can, this thing that I am hold- 
ing in ‘front of me, and we will look at the innards in a little w hile, 
and you can see it is pretty large and rugged. Think of it as a mixture 
of carbon which has dispersed i in it the uranium 235 and thorium. 

This system is a system which has about 1 atom of uranium, 5 atoms 
of thorium, and about 1,200 atoms of carbon. You can see immedi- 
ately that the situation will be if I run this very, very hot. I am go- 
ing to be able to have .the uranium atoms that fission here transfer 
their heat by radiation to the outer surface and, in addition, to an 
outer surface beyond that if I am going to have one as you will see. 

By having the compact dispersed—that is, having the fuel material 
dispersed in the graphite—I have a situation which enables me, if I 
feel like it, to burn out all the fuel that is contained in here. This is 
unheard of in all our normal terms of reference. Normally we are 
thinking of 1 percent burnup of the fuel as being a good burnup be- 
cause if you have a metallic element, if you take enough of these atoms 
out of it, you clearly destroy the structure of this thing and you have 
to at some point worry about radiation damage. 

If you have something uniformly dispersed and you take one in 
1,200 atoms or six in 1,200 atoms out, then the main structure remains. 
As you know graphite, given a high enough temperature, does not 
have radiation damage and is a very good material at high tempera- 
tures. 

As you also know, it is one of the few materials on earth that gets 
stronger as you heat it. If it is good at lower temperatures, it is bet- 
ter at high. 

Mr. Ramey. We know as you go up, maybe up to 1,000°, that 
graphite improves, but there may be experimental evidence that when 
you get up to temperatures that you are talking about, that it may 
go off again. 

Dr. pe Horrmann. Let me say this: To the best of our knowledge, 
there is no reason to believe that his might happen. Secondly, we will 
show you some examples of things that have been cooked at these high 
temperatures in the MTR, whic +h we have taken out. 

I am very happy you brought that up because when we were here in 
June we were only able to tell you in the executive session we had 
that these were things that we were going to try and we hoped that 
these fuel bodies would stand up. 

We can today show you some pictures of what they look like after 
radiation, and the physical examination shows that the fuel body 
stood up enormously well at these temperatures. 

Representative Hotirretp. At what temperature ? 

Mr. Picrorp. We have run these compacts at 1,200° C., which is 
2,200° F. This is very near, in temperature, to the design conditions 
of this prototype. 

We have actually run some at higher temperatures. The ones that 
we have carefully examined so far are at these temperatures and show 
no measurable damage. 
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Mr. Ramey. What size of material did you test? 

Dr. pe Horrmann. These materials that have been run so far, and 
I will also answer the time question on these. Here is a typical cap- 
sule that has been run in the MTR. These experiments are on the way 
of being scaled up as we continue in this program and this is one of the 
items in the $14.5 million research and development program. 

Mr. Ramey. Isn't the problem one of scale-up? It might not show 
up in a very small sample. 

Dr. pe Horrmann. We do not believe this to be the case. I think 
I can tell you why. The structural integrity of this thing is not car- 
ried by the fuel material inside. 

As you see when I fully describe the fuel element, the structural 
integrity is carried by the outer graphite can which contains no fuel 
in it at all and, therefore, is not prone to radiation damage. Secondly, 
by the outer sleeve which, in addition, is further removed from the 
fuel. In theory, although we find it not to be so, we could stand the 
entire inner fuel body crumbling and still be perfectly all right. We, 
in fact, find it is not so and it is doing real fine, which pleases us a 
great deal. 

This is an example of the kind of engineering flexibility that I 
talked about, that we wanted to be sure that we didn’t get such a 
crucial item that we would be in trouble if this occurred. 

The time that these have been run at is the equivalent of staying 
in the reactor—and I will turn to Dr. Pigford and Dr. Fortescue to 
verify my numbers—is the following. In3 y months they get the equiva- 
lent bashing by neutrons, the equivalent radiation by neutrons and 
the hardknocks they would get, as they would if they stayed in the 
reactor itself for 3 years. 

To put it another way, probably the most dramatic way, we need 
for the running of the reactor, to burn out about 1 atom in 2,500 
of this body. If we are able to do this we would be exceedingly well 
off. We actually have liad a test in which a very preliminary estimate 
would indicate that 1 part in 900—in other words, about 4 times, 3 
to 4 times, as severe was burned out—and I was informed there has 
been no measurable distortion at all. 

(Supplementary statement by General Dynamics Corp.:) 

Dr. de Hoffmann and the other witnesses present did not have up-to-date in- 
formation regarding the test referred to. While photographs of one capsule after 
irradiation did not show any visible distortion of the graphite can of the capsule, 
this did not give conclusive information regarding the behavior of the fuel 
body contained therein. Subsequent to this photograph, hot cell examination 
showed the samples to have been under much more severe conditions of tempera- 


ture than contemplated. Distortion of the fuel body was in fact found. Fur- 
ther tests under carefully controlled conditions will be underway shortly. 





There have been a total of about eight irradiations done in this pro- 
gram to date, and there are more on the way. ‘There would be a 
another 35 to 40 of this type run as we would go up in samples. To 
put it another way, normally you would expect about 1 to 2 percent 
burnup. Weare here asking for 8 percent burnup. 

In a way, we have given it the equivalent of maybe 16 or 20 percent 
burnup This is the w ay to phrase it instead of getting into meg: 
watt days per ton, which are somewhat misleading, although they 
are enormously high in this particular case. 

Mr. Pace. Do you have anything to add to that? 
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Mr. Picrorp. I havea great deal, sir. 

The number Dr. de Hoffmann quoted, normally 1 to 2 percent 
burnup, applies to an undiluted fuel body of the more conventional 
types of reactors. We are comparing our burnup of the total fuel 
atoms to that standard which is normal in others. 

Representative Horrrrep. Of the enriched type of conventional 
fuel elements we are using now ¢ 

Mr. Picrorp. No, sir; of the slightly enriched or low enriched types; 
such as uranium oxide or uranium-thorium mixtures; undiluted fuel 
body material. One to two percent or 10,000 megawatt-days per ton. 

That is the standard of the industry. We are designing to 8 per- 
percent burnup of the total fuel material, uranium and thorium. Dr. 
de Hoffmann mentioned such burnups in our program. 

Dr. pe Horrmann. I think it might be helpful if I passed one of 
the pictures to you. Here is an enlargement of a typical capsule as 
it looks. I think the important thing i is that physical measurements 
show no distortion. 

This picture tells you a story because you don’t see holes or cracks 
or anything of that kind. The way this fuel element actually works 
is that this particular fuel can fits into this fuel sleeve. This is just 
a little piece of this whole thing. 

Here is one of these fuel elements. You have these cans stacked 
from here on down in the fuel element. Perhaps you will allow me 
to turn to the reactor so I don’t keep you dangling how this reactor 
looks. 

I will do this rather schematically in order not to take too much of 
your time. These fuel elements are stacked right next to each other, 
touching each other, and provide the heart of the core. There is a 
graphite reflector around it. Also, you see the fuel element which 
really should be called a fuel-moderator element, has more graphite 
incorporated into it to be a top reflector block by itself. 

There is helium which takes the heat out, which comes in at about 
660° F., and goes out at about 1,380° F., which is a nice high tempera- 
ture. It produc es thereby steam at 1,000° F., and about 1,450 psi. 

I think we should point out that these two criteria were chosen 
because modern steam conditions are there. Actually, we could have 
gone higher with the reactor and in particular we feel that this sys- 
tem’s attractiveness lies in the fact that it can be extended beyond. 

For instance, our friends at the Philadelphia Electric Co. are al- 
ready thinking, because they have very often taken steps into the 
future of conventional equipment, of much higher temperatures and 
pressures. There are turbines running, I believe—I am not an expert 
in this field—at 1,200° to 1,250° F. 

We believe that this kind of reactor can keep up with that advance- 
ment. As those become standard, this reactor can run at higher 
temperatures. 

The gas inlet comes through a concentric duct system and thereby 
the outside is always cooled. On the outside of this concentric duct 
we flow the cool gas in, it goes down, it goes through the reactor, gets 
heated and goes out through the middle of this concentric piping 
system. 

I think it is important for you to notice that this particular reactor 
system has very few joints. In other words, the leak tightness of the 
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thing is not as bad as one might think of, thinking that “Here is a 
gas-cooled reactor that I have to get leak tight.” It is designed in 
such a way that there are very few such points. There are few points 
which have seals. For instance the control rods here move in their 
own enclosure, which enters the reactor from below. 

The helium supply might be interesting to you. I might mention 
it as we pass because it does sound like an exotic material and you 
say, “Can anybody afford to run with a lot of helium?” An in- 
teresting figure to you might be that the amount of helium to load this 
reactor and to keep it running for 10 years is about two-tenths of a 
percent of the present annual helium production in this country. 

As you know, and I think all of you have heavily contributed to 
seeing that it gets done in the right way, the helium production is 
being increased. This is a very important thing for the Nation. 
Within a year or two you will have 1.6 times as much helium around. 

Mr. Ramey. That is on the assumption you have a very low leakage 
rate. 

Dr. pe Horrmann. This is on the assumption that you have a leak- 
age rate which is a standard that can be achieved. I might ask Dr. 
Pigford or Mr. Landis to talk about this point. 

Mr. Ramey. Isn’t the Calder Hall experience 4 to 5 percent leakage 
rate ? 

Dr. pe Horrmann. Dr. Fortescue, who had a lot to do with de- 
signing Calder Hall, can perhaps give us an authoritative answer on 
this. 


Chairman Anperson. Is the figure correct that Mr. Ramey gave on 
leakage at Calder Hall? 


Mr. Forrescur. Yes, sir. It actually amounts to 4 tons of CO, per 
day. 

Chairman Anperson. That doesn’t help. 

Mr. Forrescur. The 4 percent is the right order of magnitude. 
That is CO,. The reason for this very large leak rate is simply 

that there was no pressing necessity in the Calder Hall-type of reactor 
to keep leak rates small. The low cost of CO, renders that an insig- 
nificant figure. 

More particularly, the Calder-type reactor is distinguished by hav- 
ing a very large number of connection pipes to it. I think there are 
over 10,000 separate joints in Calder Hall reactor. The leak has 
never been traced down to any particular source. It is merely dis- 
persed over 10,000 joints. 

The philosophy in this reactor is to adopt the idea of a very bare 
minimum of joints so that the joints are counted in terms of 10, 12, 
or 15 joints, instead of 10,000 joints. That is the first step toward this. 
This is an all seal-welded construction and Calder Hall has numerous 
bolted flanges. 

The subsequent Calder designs, the second generation Calders, are 
in fact aimed at having several orders of magnitude less leak. 

Chairman Anperson. Could we call that the advanced Calder 
Hall-type? 

Mr. Forrescur. There is room for some ambiguity here. The ad- 
vanced Calder Hall is what the British call the advanced gas-cooled 
type which is another matter again. This is an oxide fuel element. 

Chairman Anperson. This is not what Kaiser has been working on? 
41000—59 8 
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Mr. Fortescue. No,sir. This is the Bradwell large power stations. 

Chairman ANnprerson. Dr. Fortescue, is it your opinion that the 
leakage of helium will be relatively small in this design? 

Mr. Forrescur. Yes, sir. 

Representative Van Zanpr. Could you spell it out percentagewise ? 

Mr. Forrescur. Yes. The leakage rate which we aim at is 0.001 
percent per day, which is, as you appreciate, many orders of magniture 
less than Calder Hall. This is not a number just drawn out of the 
air. It is based on an analysis of what has been done previously on 
the nearest approach to such complex devices. 

In particular, it is a lower standard than is achievable in diffusion 
plants, but that is not the immediate, comparable case. There are cases 
of chemical plants which have worked to that order of standard. It is 
equivalent to a vacuum standard which is by a factor of at least 10 
higher than can be easily measured. The final basis is what can be 
measured and that is at least 10 times better than that. 

Representative Hosmer. Also, you have a great deal smaller volume 
of gas in this one than in the Calder Hall. 

Mr. Forrescur. Yes. <A factor of some hundreds smaller. 

Chairman Anperson. Just one final question. You are trying to 
get to 1 percent ? 

Mr. Forrescur. 0.001 percent. 

Chairman ANperson. The one you are talking about now. The 
British are trying to get to 1 percent. You are assuming on this one 
something a thousand times that small? 

Mr. Fortescue. I wouldn’t put it as an assumption. The British 
reactors have no need for a leak-tight standard of that order. It would 
be unwarranted to call for the leak-tight standard in an equipment 
which doesn’t need it. 

Chairman Anperson. I am not arguing whether it needs it or not. 
What they are shooting for is 1 percent ? 

Mr. Forrescut. Yes, sir. 

Chairman Anperson. You are shooting for a thousandth of 1 per- 
cent ? 

Mr. Forrescvr. That is right. 

Representative Horrrretp. Are they shooting for 1 percent on CO, ? 

Mr. Fortescue. Yes, sir. 

Dr. pe Horrmann. With a large number of joints. They have a 
large object in which they are trying to do this. We are trying with 
a very much smaller one. The graphic way to put this is to tell you 
that the pressure vessel for a typical Calder Hall reactor for the 
same size is about 16 times as large as this pressure vessel. 

Senator Bennett. In order to help me visualize this, how tall is that 
pressure vessel ? 

Dr. pe HorrmMann. I believe this is 12 feet in diameter and, there- 
fore, is about 24 feet high. 

Mr. Forrescur. Yes. We can refer to the figure from the yellow 
book. It is about 12 feet by about 27, I think. 

Dr. pe Horrmann. So the core is exceedingly small. 

Senator Dworsuak. How thick is that shield you have there? 

Dr. pe Horrmann. This may be 2 or 3 feet. Part of this is the 
graphite and part of it is the thermal shield to absorb the gamma ray 
heating. Here is the chart that I wish to show. Please do not take the 
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words “Kaiser-ACF” to mean a particular design of Kaiser-ACF 
because that design has varied and gone forward. 

This is a natural uranium reactor, this is a slightly enriched re- 
actor, this is a reactor of the type we are talking about, which is 20 
percent or above. In other words, this is something which is meant 
to be along this line, and for semantics was called this way. You 
can see the pressure vessel. Here is your steam-generating equipment. 

In some ways the steam-generating equipment is as important be- 
cause that is where the costs come in from the conventional equipment. 

Chairman Anperson. In other words, the relative volume of the 
steam generator, if you take the General Atomics as one, is 3.4 in 
Kaiser-ACF and 23.6 in Calder Hall, nearly 24 times as large. 

Dr. pe Horrmann. This is because of the temperatures. Here you 
have a very high temperature system, a slightly less high temperature 
system and a very low temperature system. Here you see it in com- 
pactness of the pressure vessel which again is due to the fact that 
because of the temperature you are able to come down in size. 

Mr. Forrescur. This is also due to the complex steam cycle which 
is necessary in the Calder Hall-type. They have to have a dual 
pressure cycle which greatly complicates the boiler. That is another 
factor which makes the number so big. 

Senator DworsuaKk. Do those figures indicate that this reactor will 
be far more efficient and far more advanced than the Calder Hall- 
type? 

Dr. pp Horrmann. Yes. It is probably the most graphic way to say 
why is the cost so different? The cost figures first look startling. 
This is what it amounts to in very crude terms. 

Chairman ANperson. Before we forget it, will you comment on 
what I said the other day was a sloppy job and you say is a loose fit? 

Dr. pe HorrmMann. Thank you. I was trying to avoid the word 
“sloppy,” but I have been having such a time avoiding using it I 
am very grateful to be allowed to use it. 

The actual way that these cans are constructed is the following. I 
will pull the rabbit out of the hat. This is the interior of the thing 
which is really the uranium-thorium carbide thing that I have been 
discussing. 

Representative Horirretp. This is where your fuel is permeated? 

Dr. pk Horrmann. Yes, sir. We can show you some samples of how 


this looks. Congressman Holifield has taken the time to look at 


some of these samples in our lab. This fits loosely. I am sorry it 
does not fit loosely. We can never make the modelmakers to fit it 
loosely. This fits rather loosely into the outer can. 

Representative Hoxirretp. The outer can is also constructed of 
graphite and it takes the place of metal. 

Dr. pe Horrmann. Yes, sir. This is the fission product retaining 
system, or one of the three things we use. 

Representative Hourrrevp. I think at this time, for the benefit of 
the newer members of the committee, you should explain the value of 
this type of covering rather than the metal, and what it eliminates. 

Chairman ANbErson. The metal is what you will build first. 

Dr. pp Horrmann. Yes. It will be on the outside of this. In the 
inside in a conventional way you might take something like that and 
not worry about it and go ahead. We are going to do also as you 
see over there when we come to metal cladding for the first core. 
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For the eventual thing, what we are trying to accomplish here is to 
have an all-ceramic element. This is one of the retaining elements of 
keeping the fission products in. There are really three ways of keep- 
ing them in. One, we have by now learned that even the compaet 
itself is able to retain some fission products. We have some retentivity 
by the fact that this is a spongy material as far as the fission products 
are concerned. There are holes and it tries to stay in. 

Barrier 2, and the strongest one, is that we take this thing and make 
it out of impermeable graphite, which means not that it is completely 
impermeable, but it is as impermeable as one knows how to make it. 
We have such graphites under test. We have seen some that behave 
beautifully. We have even seen some under irradiation that have 
behaved by not letting any fission products out. This is a testing 
program that must go on. 

Representative Houtrretp. This is one of the very vital things. If 
you cannot develop this impermeable material, then this eventual 
theory falls of its own weight. 

Dr. pe HorrmMann. I think this is a correct way of stating it. Wes 
far already have had small samples of graphites in our hands from 
the graphite manufacturers which, preliminary tests show to be leak 
tight enough so that they could conform to our standards which we 
would like to have. 

I think this is one of the things that made us feel that now was the 
time. I think, Congressman, you are absolutely right: we would not 
3 years ago have said this could be done, because we thought this 
was too big a technological step. Now we think because of the many 
programs going on, the graphite tightness thing has been licked to 
the stage where we feel confident that even if it doesn’t go any further 
we are all right. 

Mr. Ramey. What programs are you talking about ? 

Dr. pp Horrmann. The National Carbon Co. has provided us with 
CEY graphite which we have tested. We are talking about the fact 
that almost all carbon companies in the world seem to be searching 
for impermeable graphite. British GEC has produced a graphite 
which is pretty impermeable. In fact, I think we happen to haves 
little sample with us which has had a vacuum in it for 6 months. This 
is an example of what can be done. 

Chairman Anpersen. Congressman Holifield and Mr. Ramey and 
I were up at Los Alamos and they were showing us their graphite 
work. Isany of this based on that? 

Dr. pp HorrmMann. No, it is not based on that. I should let Dr. 
Pigford talk to that in detail. The work we have done is based 
largely on getting samples from manufacturers that actually exist 
In addition to getting samples from manufacturers we, of cours, 
have asked, and this visit you refer to was done under the acces 
program, for any information that was available on coating of graph- 
ite that we could be given we would like to have as a back-up effo 
to a manufacturer not coming through with the proper graphite. 

Chairman ANprrson. I know that you had people go up and look 
at the Rover program. My next question was going to be, if yo 
did profit from the Rover program, what patent rights would yo 
get to put it to commercial use ? 
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Dr, be Horrmann. You are absolutely correct, Senator; if any- 
thing of this kind would happen, obviously we should not be the 
fellows who carry patent rights. I would like to tell you something 
about this in general. I have a statement. 

We feel exactly as you do, that this is something that must be the 
Government’s patent rights. This is going to be paid with Govern- 
ment funds and we fully recognize that the title must be decided 
by the Government and not by the private company. 

Representative Barrs. Why do you make the point that it is a loose 
fit ¢ 

Dr. pp Horrmann. The point of loose fit that Senator Anderson 
brought up is this: The fuel body has been designed so that it does 
not change size under irradiation—but what if it doesn’t work that 
way in practice. That has happened before. They what would hap- 
pen? If this should swell from radiation and expand or contract, 
then it would not break this outer can. It would have a loose fit 
to do this. 

It would swell and it would fill up more spaces. Nevertheless, it 
would not lose its heat transfer property because that is going by 
radiation from the inner surface to the outer surface. 

Representative Horirrerp. I think it is useful to say that the rup- 
ture of the metallic-clad fuel elements in our regular reactors have 
been a constant concern and danger. 

Representative Bares. I thought that was the reason. How do you 
estimate the safety factor on expansion ? 

Dr. pe Horrmann. As I say, in theory it should not do this. On 
top of this we are saying there are a few mills left if it should do 
this. 
ov Bares. You are backing up everything you are 

oing ? 

Dr. pe Horrmann. Yes, sir. This is the reason we can take a ste 
into the high performance system, because we feel there are back- 
ups that allow us to do this. 

Representative Hosmer. How do you seal the end of the can? 

Dr. pe Horrmann. It is sealed by the zirconium brazing process 
which turns out to be an exceedingly good way to seal such cans. 

Representative Van Zanpr. Doctor, how much knowledge do you 
have of this graphite swelling at high temperatures? 

Dr. pe Horrmann. We do not actually find any evidence for it. 
The irradiations that have been done show that the complex we have 
made doesn’t do it at all. We simply do not want to go to the stage 
of taking a chance that it might. 

Representative Van Zanpr. How about the shrinkage? 

Dr. pe Horrmann. It would be perfectly all right, because if it 
shrunk you would still transfer heat by radiation. It doesn’t care 
what gap there is. I could have it on little stilts and sitting as a little 
ring in the center and it would still get across. Since it travels essen- 
tially with the speed of light it can get across there just as much as 
if it werea small gap. It doesn’t take any time. 

Representative Horirtecp. The looseness of the fit could be X or 
3-X ¢ 

Dr. pe Horrmann. That is right. 
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Representative Hortrteip. If there is some swelling in the internal 
element, you could compensate for that by making it fit a little more 
sloppy ? 

Dr. pe HorrmMann. That is correct. 

Representative Van Zanpr. Doctor, in connection with the shrink- 
age, have you talked to the Atomic Energy Commission in regard to 
their experience ? 

Dr. pk HorrmMann. Yes, we did. 

Representative Van Zanpr. What did they tell you? 

Dr. pe Horrmann. I will let Dr. Pigford talk to this point, if I may. 

Mr. Picrorp. The question is on the shrinkage of graphite under 
radiation of high temperatures which is opposite from the low tem- 
perature behavior. 

The available information which has mainly come out of Hanford 
is a fraction of a percent of shrinkage at these temperatures. This 
is graphite not containing uranium. A fraction of 1-percent shrink- 
age, very very small—how large the fraction is not clearly known— 
isa very small dimensional tolerance. 

This is my answer: I think you will see that the changes here are 
not important to this concept. 

Representative Van Zanpr. My point is that we still have a lot to 
learn about the shrinkage of graphite based on the Hanford ex- 
perience to date. 

Mr. Picrorp. There are nearly not so much data as at low tempera- 
ture. The data that are available are sufficient for the question of 
dimensional changes on this concept which is not crucial to manu- 
facturing tolerances. 

Representative Hoxirrevp. Is there an important factor in the dif- 
ferent grade of graphite you contemplate using ? 

Mr. Picrorp. There is not a great deal of information on this. 
Actually our most significant tests on this possible shrinkage of the 
more dense graphites on a radiation test show actually less shrinkage 
than had been expected. 

Representative Hortrretp. In other words, you feel you are mov- 
ing toward a lesser problem rather than a greater problem in getting 
a purer form of graphite? 

Mr. Picrorp. We cannot state that we will have less shrinkage than 
those. We can state that careful measurements show that shrinkage 
is not enough to bother us in this design. 

Representative Durnam. Isn’t it true at the present time that you 
get an expansion at a certain degree of temperature and at a higher 
temperature you get a shrinkage of graphite ? 

Mr. Picrorp. If you irradiate for a long period of time at low 
temperatures, roughly below 300° or 400° centigrade, it expands. 
We are at temperatures way above that, where the contraction is very 
slight and there is no expansion. 

Dr. pp Horrmann. I think this has taken us through two parts of 
how the fission product containment would be achieved, namely, the 
absorption within the compact and the outer can. 

Just in order to be entirely sure that we get a low fission product 
rate into the primary stream, to have this primary stream as pure 
as we know how, we have placed a third barrier to fission products 
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into this. This third barrier goes as follows: I think I can best 
illustrate this to you by using this chart here. 

Here is another blowup view of this fuel element. At the very 
end of it you notice there is a little hole coming down here. 

Here is a hole which would correspond to being at that end of the 
table. What you have to remember is that helium flushes all the 
time. 

We shall see to it that there is a porous plug at the top of this, 
or some device of this kind. 

In other words, I won’t describe it in detail but what it amounts 
to is allowing a little bit of the helium stream to enter this long tube. 
This little bit of the helium stream now will have the effect that what- 
ever fission products have gotten out of this can, although we have 
tried to make it such that it doesn’t get out, and the sleeve itself, so 
there is a little bit of helium flowing in between, whatever fission 

roducts slowly do come out, the helium stream will carry along and 

nally when it gets to this end here—in other words, sits on the grid 
plate—it will all flow into one system of fission product traps that 
will take this out. 

Chairman Anperson. I wanted Mr. Bauser of the staff to ask a ques- 
tion about the graphite. 

Mr. Bauser. You say you have obtained graphite samples that are 
adequate to meet the fission product retention. 

Dr. pp Horrmann. That is correct. 

Mr. Bauser. This is very recent then, is it not ? 

Dr. pp Horrmann. That is correct. 

Chairman ANperson. Do you people out there know that? I 
thought we had some information that indicated that was still one of 
the problems to be licked. 

Dr. pe Horrmann. Let me put it this way: I think it is important 
and fair to state this. I did not mean to get around this point. The 
kind of samples that we have seen are small samples. They are 
samples of this kind. [Indicating.] We would like to have samples 
of this kind. The graphite manufacturers say to us, this is no prob- 
lem at all, fellows, we can scale this up, we know this can work. 

We are saying, before we believe that statement 100 percent, we 
would like to see one this size. We would like to put it through the 
capsule test and everything else. 

On all grounds that exist, they are to be right and everything is 
correct. 

We, however, would like to go forward with putting a fission prod- 
uct trapping system in so if this graphite turns out—actually they 
say they can make it more impermeable—if it turns out to be less 
impermeable than stated we would like to have the fission product 
trapping system to take care of that contingency. 

Mr. Bavusrer. One other thing. What number do you use to ex- 
press the permeability of graphite ? 

Dr. pe Horrmann. I think I better let Dr. Pigford state this num- 
ber to be entirely correct. It is called in Lusecs per something or 
other. 

Mr. Pierorp. There are about four different numbers, Mr. Bauser. 
Lusecs, Darcys, square centimeters per second. I prefer the square 
centimeters per second, which is a measure of a diffusion coefficient. 
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That is the number I prefer because I believe it is technically correct 
for this sort of mechanism. 

Chairman Anpberson. You will supply Mr. Bauser the figures later, 
Doctor ? 

Mr. Picrorp. I will be very happy to. (See p. 78.) 

Chairman Anperson. I want to ask him if he believes this thing is 
licked. He has to have information to give me his answer inde- 
pendently. 

Representative Van Zanpr. It was less than a month ago that we 
were given information that it was not licked. This is very en- 
couraging. 

Dr. pe Horrmann. Let me state again that the samples we have 
seen are small samples. To that extent one could not honestly say 
will it work in large things. We would not go forward today if we 
didn’t have three barriers. The interior can—this one we have seen 
several methods of attacking, and all of them are beginning to look 
good, and now it is a question of what is best. And lastly that we 
have this big fission product trapping system. 

I think it is important to point out that sometimes people have 
talked about fission product trapping systems by taking all the helium 
and running it through a fission product system. 

This is a little bit like trying to eat a small amount of candy by 
trying to dissolve it in a bathtub and drinking it. This is a hard 
thing for your system to absorb. 

Here what is happening is that you take a little stream which carries 
concentrated fission products and goes through these traps. There- 
fore we believe there is a feasible system. I want to draw this dis- 
tinction. We have never tried to do the other. 

Representative WrstLtanp. Doctor, do I understand that as a result 
of your research on this project, you have secured companies to pro- 
duce an impervious graphite ? 

Dr. pe Horrmann. Yes. Let me state this: I do not believe—and 
here comes the point of the value of having a coordinated and well- 
advancing program in the free world on atomic energy, and I could 
not agree with you gentlemen more—we would not have these graph- 
ites if there had not been reasons for the graphite companies quite 
removed from General Dynamics’ interest, to carry forward to make 
impervious graphite. We are lucky that we came along at the time 
when this was licked so we could base our technology on that. 

Representative WestLanp. This sort of project had been going on? 

Dr. pe Horrmann. Yes. This has been going on both here and in 
Britain by 3 or 4 companies for 3 or 4 years, with not a specific applica- 
tion in mind but that it must be good to have this some time. 

Chairman Anperson. Isn’t there something on the continent of 
Europe? It seems to me in Los Alamos I saw something that came 
from the continent of Europe. 

Dr. pp Horrmann. You are right. I believe the Germans have tried 
to make retentive fission product compounds. The Krupp-BBC group, 
that is,in Germany. We have not personally seen how good these are. 
The British samples we have had. 


Chairman Anperson. The Rover people think rather highly of it. 


Dr. pe Horrmann. I didn’t realize that. Thank you for telng 


me. It is probably one that we should look into and try to get ahol 
of asample. 
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Let me turn for a minute to the safety of the system and see what it 
is determined by. 

Senator Bennett. May I ask one question first ? 

Dr. pe Horrmann. Please. 

Senator Bennett. This long tube is also graphite? 

Dr. p—E Horrmann. Thank you for reminding me. I forgot some- 
thing I wanted to tell you. 

This is also graphite which is also impermeable but not as imperme- 
able as this stuff. Because this is really where most of the fission 
products exist. The only reason for making this impermeable is that 
this little stream passes by carrying fission products. Costwise, the 
part of the trick involved here is that the highly impermeable graphite 
which will be the more expensive is in these little cans so that you can 
have less costly graphite, if you wish, for the outside. 

It is important that on top of this we certainly feel that one ought 
to approach things in a correct, gradual fashion and therefore make 
sure that we do not start up a plant where there might be too much 
fission product contamination in the primary circuit. 

To assure this, we want to go through the following step. In «a way 
this reactor becomes its own test reactor, as you will see. What hap- 
pens is that instead of doing this, you take a compact first where you 
do put metal cladding on the outside—and that is the little piece that 
lies in front—this would be stainless steel cladding. 

The one thing that is wrong in this piece that lies in front of you, 
it would certainly not be a smooth surface. One way to lick the prob- 
lem of buckling, you put spiral grooves in this. When the thing 
wants to adjust itself it falls into these spiral grooves. We have made 
these tests. Wehaveelements. Both Congressman Holifield and Mr. 
Bauser have seen some of these long samples where these grooves have 
been made. 

Chairman Anperson. The British are doing this? 

Dr. pp Horrmann. This concept of grooving a sheath is, I believe, 
not a novel concept and may have been used by others—including the 
British—in other fuel elements. However, to the best of our knowl- 
edge the British have not suggested this for high temperature graphite 
fuel moderator elements. 

What we sacrifice by the metal cladding is quite substantial. By 
putting this metal on we are down to having not a thousand degrees 
but something like 850° for the steam, because now we take all the 
disadvantages that metal has. 

What we will do is to load the first core as a metallic core. Then 
the beauty of this system is that it is purposely designed so that it 
allows either core to go into the reactor. We thereby put this up and 
take one fuel element out and put a graphite one in. We run this for 
a while and see how it does. Then we put 2, 4, and 6 graphite elements 
in. The rate we put this in depends on how the developmental tests 
mesh in time with the exact time we really load. It would be this kind 
of a gradual transition. 

I think it is worth pointing out here that all through here that what 
has been done in the prototype—and I will come back to how the proto- 
type was chosen—was to design one that would give a lot of infor- 
mation on subsequently going to a 100-megawatt reactor, 150-, 300- 
megawatt reactor, and not to optimize the power production at 40 
megawatts. 
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Representative DurHam. Why do you go to metal first instead of 
graphite ? 

Dr. pe HorrMann. Because we would like to gradually introduce the 
graphite elements just as an extra measure of crawling before we walk, 
I think it is really that kind of a situation. We feel that we have to 
have several of these introduced at a time. Even if we had an enor- 
mous test reactor, which we don’t have, which had many many loops, 
you would never get exactly the operating conditions this is subjected 
to in the actual reactor. 

We hope by replacing several elements at a time we will make this 
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transition. 

Representative DurHAmM. You seem to be so definite about your 
graphite. Ww. 

Dr. pe Horrmann. On technological background, we feel definitely 
this problem will be licked. it 

Having never built an element that has actually run in a reactor | jt, 
of this kind I just want to be cautious to say that we could well have 
overlooked something that nobody knew. In this respect we would 
like to have the safety of going through this other step. ca 

tepresentative Honirietp. You are making a quantum jump which 
we have not approved in the committee before as far as building this | w 
size of areactor. In order to have a safeguard in this quantum jum E 
of technology you are having an inbetween testing capability whic a 
otherwise would have been taken care of in a smaller prototype. 

Dr. pe Horrmann. I would like to suggest why probably not every- |, 
thing could be taken care of in a smaller prototype. First of all, yes, | t 
you could build a prototype just to test out elements of this type | s1 
The difficulty with pilus a prototype smaller than 20 or 40 mega- | ™ 
watts—I think 40 is not magic, but somewhere above 20 or 30 is : 
magic—actually you want to test a lot about the neutronics of this | 
core. Its own goodness defeats itself in too small a size. T 

In fact, 40 is not big enough from a neutronic point of view. From | P 
that point of view we would like to start with 100 megawatts. We 
have shrunk this core. As we have shrunk it we have enabled it to | ¢ 
leak neutrons. We would like to have a situation where we effectively |p 
use all the neutrons which is really money out of the bank if we lost | y 
them. k 

What we would like is as big a core as possible. Similarly if we | t 
get to too small a core then we are afraid that in order to make the 
experiment one would allow oneself all sorts of luxuries. Let me give }| ¢ 
you an example: 1 

You might take this core and not bother to solve the problem of | 
pushing the control rods up into the hot region because in a very small | 
core you could reflect or control the reactor. t 

The British experiment proposes that they will reflect or control 
from the outside by having control rods outside of the hot region. If } 
you do this you lose the advantage of being able to learn how to | ; 
really handle the control rods. 

Representative Hotirtreip. Where would your control rods go in | | 





relation to this? 

Dr. pe Horrmann. The control rods would actually be in channels 
of this type and come up through one of these channels. It might be 
interesting if I told you how they would be loaded almost like a fuel 
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element. They would act in their own bonnet so that they wouldn’t 
provide a leak situation. 

Representative Durnam. You are taking materials which have 
known temperature resistance and using those in the core at the present 
time and saving this for a later date. 

Dr. pe Horrmann. But we would hope to go rather rapidly into the 
other one. In other words, we would not propose to sit 2 or 3 years 
with a metal core. 

Representative Hoxirretp. You can mingle. You can have 50 of 
the metal cores and 2 of these and gradually increase. 

Dr. pe HorrmMann. Yes, that is the beauty of it. 

Representative Van Zanpr. What are you thinking of for material 
with respect to the contro] rods ? 

Mr. Picrorp. The control materials take advantage of using graph- 
ite as a structural body. Boron carbide distributed through a graph- 
ite matrix. 

Representative DurHAam. Have they been fabricated ? 

Mr. Pierorp. Yes. The boron carbide in graphite has been fabri- 
cated. 

Chairman AnpveErson. Before we go further, you have used the 
word “prototype” several times. The General Counsel of the Atomic 
Energy Commission, in his opinion on January 2 or 3 on this proj- 
ect—I will read it—says: 


The program justification data makes it clear that the reactor could be in the 
size range of 30 to 60 megawatts so long as it accomplished the experimental 
testing purposes. The invitation specified that the size of the reactor must be 
such as to serve as an effective prototype for a full-scale reactor. The proposed 
reactor is expected to have a net electric capacity of 28.5 megawatts with the 
first core. This is believed to satisfy substantially the overall size range speci- 
fied. The proposed reactor will not be of sufficient size, however, to permit 
testing of the large fuel element which will be used in the large-scale reactor. 
This is considered a serious limitation on the effectiveness of the reactor as a 
prototype for a full-scale reactor. 


Dr. pe HorrmMann. I am very glad you brought that up because I 
think this is apparently based, probably through bad writing on our 
part, on a misunderstanding of the large reactor size. Actually, we 
would feel perfectly confident and happy if we had an element of this 
kind to proceed to build a large reactor. We cannot see a better test 
than that involved here. 

What the misunderstanding rests on, I believe, is this: In order to 
calculate out a typical 325-megawatt reactor and give cost estimates, 
we did not want to at this stage of life spend all our time one 
the 325 before we had experience out of this one. We took a typics 
type of reactor that might be made and said, one way of doing this is 
to have more fuel elements and load them differently. 

Another way, which is the first one that occurred to one, is to take 
this element and scale it up all the way. That is, make it wider, make 
it longer in the same ratio. 

This would make these fuel elements quite long. These fuel ele- 
ments in their full size for a 325-megawatt reactor could not be loaded 
into this particular reactor. ; 

As I say, this happens to be a reference design to give some cost 
information. 
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Secondly, it is actually true what we need to test out in this case 
is not the full element, 1f we wanted to go that way, but we could 
take a shorter section and put it in. Actually what we are testing 
is what this bit does with this sleeve. It is a sectionwise testing. 
In other words, we could build the big reactor by taking this and 
putting another one just like it above it and stacking two, one above 
the other. I am sorry we did not have a chance to see this particular 
opinion and therefore had no chance to express our opinion. 

I think this must have passed through several technical hands and 
got mixed up. 

Chairman Anperson. That is exactly why I read it off. If we 
consider this at a later date, we will have to look at the lawyer's 
objections and we have to find your point in meeting the objections, 

Dr. pp Horrmann. Having a lawyer as president of my company, 
I should be very careful. 

As I say, the safety of this thing depends on two things. First 
of all, the homogeneous fuel mixture which has the moderator built 
into it is inherently a safer system than if you have it separated. 
Let me illustrate this: Our Triga used this principle and, as you 
know, has performed beautifully. I do not mean to extrapolate from 
that to this. I am using it as an example of the principle. If you 
take seperate rods in a swimming pool reactor, the safety that it relies 
on is that the water will expand if you get too many neutrons run- 
ning around, and the moderator will be down and the thing will 
shut itself off. The fallacy is simply the fact that this doesn’t nec- 
essarily work fast enough because you have to get the heat out of 
the fuel element into the water. If that doesn’t happen fast enough, 
then the neutrons don’t know that the water should have heated up, 
the reaction doesn’t get stopped, and the fuel element can melt. 

You have seen these experiments that were done in Arco to see 
how far one can push this system. What we did was to take 
uranium zirconium hydride, which is a solid material, intimately 
mixed. 

This is nothing new in a way. This was done at Los Alamos in 
the early days by those of us who build the water boiler, where we 
simply took water, dissolved uranium in it, and got a homogeneous 
system which has the same property. 

Any homogeneous system has the property that you instanta- 
neously heat the moderator and therefore you don’t need any heat 
transfer lag. 

This is precisely what happens in this situation. 

Mr. Bavser. You talk about Triga and that is basically different 
in the physics than what you propose here. Uranium 233 and thori- 
um, while Triga has uranium 235. 

Dr. pe Horrmann. That is absolutely correct. The situation is 
this, I think: In any reactors where you have long life, I think what 
you are getting at is that we want to be sure that the negativeness 
of this temperature coefficient is indeed maintained. In any system 
in which you are trying to burn up a long time—and this is the price 
you pay for it—you have the situation that the negativeness will 
decrease. The thing you must make sure of is that you have de 
signed them in such a manner that the negativeness in fact stays. 
You must take account of all the nuclear properties. This is a very 
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gradual change, as you know. We believe we have seen that this 
is so. We further will know more in the research and development 
program; there are steps like this. There is a critical assembly in 
there. There is a situation where you will measure hot and cold 
interfaces of graphite. 

I agree with you fully that you must know this well. We will know 
this well and we have a high degree of confidence that this will main- 
tain prompt negative temperature coefficient. 

Given this, you have one other situation which is important. One 
danger is that you lose coolant. Most systems have a devil of a time 
if you lose coolant, there is not enough heat capacity because suddenly 
the stuff that. carried the heat off is gone, the fission product decay 
heat is still liberated and this starts to disintegrate on you and melt. 

This system has the beauty that it has so much carbon in it inti- 
mately mixed that you immediately absorb the heat in the heat sink of 
all the carbon that is around. Although we would have an auxiliary 
system which would pump coolant in if things failed, the real beauty 
is that if these graphite elements sit there, eventually what happens 
is they heat a little bit, radiate the heat, and that is the end of it. 

This is another safety feature of this reactor which appeals to us 
very highly, which you can’t get with other means, or you don’t usually 
get. 

Representative DurHAM. You mean cut itself off automatically ? 

Dr. pe Horrmann. It will shut itself off automatically. 

Second, if you should lose the coolant, which is what I was trying 
to emphasize, you don’t have this awful situation that here are glow- 
ing red-hot things that have no way of getting heat out, which is the 
case of a normal fuel element, and the heat doesn’t know where to go, 
and finally melts the fuel element. 

Here from bith this is used to the fact that it is going to radiate its 
heat. It radiates from the inside of the fuel compact to the outside 
sleeve graphite, tons of which sit there. 

Mr. Pace. Do I understand that is an alternative? 

Mr. pe Horrmann. No, sir, this is an extra safety feature. 

Mr. Pace. In other words, it does normally shut off. The thing 
you were telling Congressman Durham about is that this in addition 
to what you already have would also operate if that failed. 

Mr. pe Horrmann. No. In the case of loss of coolant which is an 
alternate way of failing. It can fail by having too hot a reaction going 
on or there could be a mechanical failure in the helium circulating 
vee which is normally a pretty serious affair and here it would 
not be. 


Representative Durnam. That is a safety feature which does not 
exist In any other reactor. 

Mr. pe Horrmann. I better ask Dr. Pigford to make sure. Is this 
entirely so, that no other reactor at the moment has this feature? 

Dr. Picrorp. All reactors have some heat capacity in their fuel. 
This is manifold greater in magnitude than any other power reactor. 

Representative DurHam. In the other ones you have to do it me- 
chanically. In this case it would do it itself, as I understand it, Doc- 
tor. 

Dr. pe Horrmann. There are two features. The prompt negative 
temperature coefficient which shuts itself off. This 1s somewhat like 
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in the Triga where if the temperature rises too high it shuts off. The 
other feature is, the coolant failed, which other reactors do have, but 
not to this extent. 

Representative Horirrevp. If this theory works out this will elimi- 
nate the reprocessing of metallic spent fuel elements. 

Dr. pp Horrmann. We still would probably reprocess these. The 
way this system is designed, by staying in very long times, 3, 4, 5, 
maybe 7 years for the big reactors, what you essentially do is that 
in situ you convert this thorium into uranium 233 and burn it up 
By keeping it around so long you need not necessarily reprocess, 
For small reactor systems where the neutron economy is poor this 
isnot so. For the 40-megawatt system you would lose a husky chunk 
if you did not get U*** out. 

On the other hand, with a large reactor you could in principle, al- 
though you would never do this, afford to take these things, throw 
them in the sea or store them. 

Since you have uranium 233, even though they have done economi- 
cally enough good, you would probably reprocess and get whatever 
material was there. 

Representative Hortrretp. Would this decrease the waste disposal 
problem in any way, either as to cost or quantity of waste material 
to be stored or disposed of ? 

Dr. pt Horrmann. Yes, I think in the following sense: If we are 
successful—let me take the ultimate of this class of reactors—I think 
it would be unfair to claim that this thing could go in this direction, but 
if we could go in the direction of eventually making this in subse- 
quent generations—and we are thinking of an entire program which 
the country can carry out—we might go to beryllium which is some- 
what down the road because you know the difficulties of making it 
and the high cost. Suppose you succeeded in doing this, which is an 
even better neutron moderating material than carbon—that would 
really be a quantum jump we would not want to take now-—-then you 
can in principle think of reactors that can sit 15 or 20 years. 

Iam talking blue sky, and purposely so. 

If you were able to achieve this you could think of a charge re- 
maining in that long and then you have further charges which you 
have to store, throw away, and so forth. The longer you can lengthen 
the life of this fuel the less total radioactive material you will have. 

Representative Hotirtecp. Without going into beryllium which is 
far in the future, what would be the relation of the time element 
in this type as against the metal cladding type with respect to burn- 
ing time? 

He . : Horrmann. I think I better get the exact figures from Dr. 
igford. 

Representative Ho.trietp. This would give us some idea of the 
quantity of material that would have to be processed. 

Mr. Picrorp. I am afraid I don’t understand that question. 

Representative Hotirrecp. The time that you will have this type of 
fuel element in the reactor is how much longer than the metallic clad, 
or is there a difference ? 

Mr. Picrorv. There is. After the metallic clad element is in, we 


will start putting this element in after the early startup is gone. So 
it is the startup period. 
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Senator Bennett. That is not the problem. 
Dr. pe Horrmann. What the Congressman is saying, if you just 
wanted to run with the metal clad core to spend its lifetime out, would 
you me pull that core sooner than you would pull the graphite 
core 

Mr. Picrorp. No. Three years. 

Representative Hotirietp. Three years for the graphite. 

Mr. Picrorp. Both of them are designed for 3 years. 

Representative Hosmer. He is talking about a Shippingport metal- 
lic core. 

Dr. pe Horrmann. That is one good way of expressing it. You 
expect in very advanced cores—I believe I am correct—to get maybe 
3,000 hours out of a core. 

Representative Hotrrretp. Megawatt- days? 

Dr. pe Horrmann. No, 3,000 hours of running life. 

Mr. Piarorp. 10,000 is a better number. 

Chairman Anperson. Aren’t we guaranteeing 20,000 on the Italian 

reactor ¢ 

Dr. pe Horrmann. This is megawatt-days per ton, Our fuel runs 
about 66,000 megawatt-days per ton. I tried to avoid using this be- 
cause I think it ‘puts our reactor, by use of these numbers, in a better 
light than perhaps it deserves. We use the burnout figures there you 
see compared to 1 or 2 percent, we get to 8 percent. In terms of the 
hours this would run, this core would have about 22,000 hours on it 
compared to what is at present on the Shippingport core. 

Mr. Picrorp. It is less than 12,000. I believe the next one they want 
to go to 12,000. 

Representative Van Zanpt. About twice as much. 

Dr. pe Horrmann. It may be a factor of two or something of this 
kind. The difficulty with the small reactors, because of neutronics, it 
burns out too soon and you lose too many neutrons. In a bigger re- 
actor, say 100 megawatts or longer, we would assume to leave these 
fuel elements maybe 3 to 5 years, maybe 5 to 7 years, and you scale 
up by these factors as to the ed you get out of it. 

Representative Hosmer. I think that Mr. Holifield is getting at, 
in an ordinary metallic clad element you have a lot of metal, you have 
more uranium than you have in this and you have a separation prob- 
lem which is different than this. 

Dr. pe Horrmann. In all fairness this should be stated that while 
we think this can be done and is in that sense simpler in that there is 
less around, it is also true that you have to develop this process. We 
think it is a perfectly feasible process to dev elop. We think even- 
tually you may not need it. It also takes reprocessing. I don’t want 
to wash away the fact that this doesn’t take any reprocessing. You 
probably could afford not to reprocess. 

Chairman Anperson. Before we leave reprocessing, we asked the 
staff to work on this question. The proposal assumes that the fuel 
element reprocessing method will be developed by the Atomic Energy 
Commission. Would the fuel reprocessing work be applicable to any 
other fuel element being developed by the AEC? 

Dr. pe HorrmMann. I think better let Dr. Pigford answer the ques- 
tion. I think the answer is in the affirmative. I think he should 
answer in detail, 
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Mr. Picrorp. My answer is yes. Perhaps I could elaborate just a 
bit on this. The reprocessing technique that would be worked out—I 
have discussed this with Mr. Culver at Oak Ridge—would be to bring 
in solution the uranium from a graphite fuel body. That is the 
problem. There are other AEC programs that have such fuel bodies, 

Chairman ANnprerson. Has the AEC done any work on this? Do 
they have such a system? I don’t believe they do, do they ? 

Mr. Picrorp. To my knowledge, the AEC does not now have a re- 
processing technique. I must qualify this. It does not have what 
they call a head-end technique, which is the problem of getting the 
thing into solution. After that is accomplished, the reprocessing 
from then on is straightforward with existing techniques. 

Chairman Anprerson. Has any work been done by AEC on the re- 
processing of the type of element here proposed ? 

Mr. Pierorp. Yes, sir. We have been informed that Oak Ridge has 
carried out some preliminary experiments to determine the best way 
of getting it into solution. They have found two ways which are 
feasible here. 

Representative Hosmer. Of getting graphite into solution ? 

Mr. Picrorp. Getting uranium out of graphite into solution. 
don’t care to get the graphite in solution. 

Representative Hosmer. The first step in the process is to grind 
this element up? 

Mr. Picrorp. That is one technique—to crush it and leach it out. 
It is to get the uranium out of it. 

Dr. pp Horrmann. I think this is a good time to show you what this 
comes out numberwise. 

Here are the probable investment costs. Let me immediately say 
what these mean. These are based on present-day prices. 

If we went out on each of these today and bought the particular 
equipment, that is. 

You notice that 40 times 500, as some of you have observed, comes 
out to 20 million, not 24.5 million which is the cost. of this plant. The 
difference here is clearly that there is provision that it takes time to 
build this plant and it is not going to be in existence tomorrow morn- 
ing. It has become conventional in order to compare prices into the 
future to talk about today’s prices when you talk on a chart. 

This reactor will be built some X years hence. We do not know 
what the escalation of the economy will be. The only way to compare 
it is to put everything in the same time reference point. This is what 
is done here. 

Representative Van ZANpr. In your proposal did you not specify a 
time the construction would begin ? 

Dr. pp HorrmMann. We did. We believe that the technology avail- 
able and the developmental and testing program needed to be carried 
out would enable us to get the construction completed by mid-1963. 
We think this would be a consistent schedule. 

Chairman Anperson. Didn’t you have a date that they had to ac- 
cept, by January 10, or the deal was off ? 

Dr. pp Horrmann. Here is the way we looked upon this. We want- 
ed to be sure that we had not a time scale irrespective of a start date. 
I think we said June 1963, provided by January 10 it was accepted. 
I think our view here would be if it were accepted a month later we 
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would expect we could have it ready a month later. If it were delayed 
3 months we would expect it might not take as much a delay as 3 
months. The reason is this: We have an active program going for- 
ward which we have been continuously staffing, essentially at General 
Dynamics expense, although the utility companies working with us 
have contributed to this program. This is where the million and a 
half has gone. This has been to see that we actually make tests. 

Some of this time scale, if we started 6 months later on this, we 
probably would not need a full 6 months later, because some of the 
work is getting done at our expense at the moment. 

Somewhere between this gray area lies the realistic completion time. 

Representative Van Zanpr. Are you saying that there is a slack 
period of 3 months? 

Dr. pe HorrmMann. No, lam sorry. We have no slack is what I am 
saying. If you started the official program 6 months later we probably 
would not delay it 6 months but 5 months. There comes a point here 
which gets exceedingly difficult to carry because we have to then decide 
to completely on our own carry all the work that is to proceed here. 

These things have a habit of starting up exponentially. 

Representative Van Zanpvr. Would a 6-month delay affect your $500 
per kilowatt construction ? 

Dr. pe Horrmann. Not the $500, but it would certainly affect the 
24.5 million, because that is an actual price calculated out between 
Bechtel and ourselves when we can buy that work. If we assume that 
the economy rises, then 6 months’ delay will cost more money. 

Chairman Anperson. I have one question right there. Is the firm 
price from Bechtel a firm one today ¢ 

Dr. p—E HorrMann. Yes, it is firm. 

Chairman Anperson. How long will it stay firm? Didn’t it expire 
January 10? 

Dr. pe HorrmMann. No, it did not expire January 10. It said that 
within the kind of situation that we can foresee that this gets approved 
within a reasonable length of time so that sometime in 1963 we com- 
plete this, this is a firm price. 

Chairman Anperson. The AEC was 2 years negotiating with Elk 
River. 

Dr. pe Horrmann. The reason that we hoped that this situation 
would not arise is due to the kindness of you originally putting a time 
limit on the invitation. 

Chairman Anperson. You didn’t comply with the invitation so we 
are only talking about Kaiser-ACF. 

Dr. pe HorrmMann. We thought we were complying with what was 
laid out in broad terms there. You are perfectly right if it were stated 
to us that we would be a year or two negotiating all our bets would 
have to be off. I am sure Bechtel would not give the fixed price on 
construction. 

Chairman Anpverson. I still believe that the attorney of the AEC 
robably is right that this does not comply with the invitation at all. 
Ve may be very much interested in it anyhow. I am not talking 

about that. 

Dr. pe Horrmann. Then we would respectfully ask that you help 
us work out with the AEC as early a date as possible because actually 
our contracts are firm. You are right in this respect. 
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Chairman ANpErRson. How long are they firm? 

Dr. pp Horrmann. We have not given any time limit. This is the 
really honest answer. 

Chairman Anperson. This is a turnkey job. They are going to 
have to buy equipment and materials. They are going to have to 
know some date. 

Dr. pe Horrmann. That is right. The reason we did not is that 
we thought it would be resolved by February 21. If it is not we have 
not made provisions to do anything else. 

Chairman Anperson. You mean that Bechtel’s date is February 21. 
We need to know for the record whether there is a firm offer in here 
or not. I have never seen one. Has Bechtel made a firm offer? 

Mr. Lanois. Bechtel has a contract with Philadelphia Electric and 
HTRDA to build the job for $24.5 million. 

Chairman Anperson. How long is that good ? 

Mr. Lanois. The contract unfortunately, if there is going to be de- 
lay, does not state a termination date. It is good business practice 
that proposals have a limit in them. This does not have a limit. 

Dr. pp Horrmann. This is the real answer, Mr. Chairman. 

Chairman Anperson. If I order a tractor for my place and specify 
a delivery date and I don’t get it by that date I go out and buy an- 
other one or I can refuse to take that one. Have you some kind of 
date on this when you have to accept this offer? 

Mr. Gryna. Mr. Chairman, I think we ought to clear up one thing. 
The January 10 date was not a condition of the financial commit- 
ments in any way. It is not mentioned in our contract with Bechtel. 
It was only mentioned in our transmittal letter at the end, having to 
do with the completion date. It has nothing to do with our contract 
with Bechtel or Philadelphia Electric or our financial commitments 
from the 52 companies. 

Chairman Anperson. I do a little contracting work once in a while 
with people. Are you saying to me then that if you don’t accept by 
January 10 the final completion date can be December 31, 1960, 1970, 
or the year 2000 ? 

Mr. Ginna. No. I think if you read that paragraph, Mr. Chair- 
man 

Chairman Anperson. I may not have read many things but I read 
that paragraph. I would be glad to read it to you. 

In the light of all these factors we suggest an early discussion of the schedule 
with the AEC. As explained in the proposal of Philadelphia Electric Co., any 
construction completion date before June 30, 1963, is predicated on the Commis- 
sion accepting this proposal as a basis for a cooperative arrangement and its 
being submitted to the Joint Committee by January 10, 1959, with the appropri- 
ate contracts being consummated not later than March 1, 1959. 

It has not been submitted to the Joint Committee by January 10, 
1959. Therefore, do I understand that the completion date is wide 
open or is confined to the date of June 30, 1963, or what is the date? 

Mr. Ginna. I think the completion date as far as we are concerned, 
will depend on what we can work out with the Commission in the 
formal negotiation of the contract. 

Chairman Anprrson. Precisely. Then is it fair to say that there 
is no completion date ? 

“s Ginna. As I look at it right now, I do not think there is, 
really. 
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Chairman ANnpeErson. Does Bechtel disagree with that? 
Mr. Lanois. No, sir. 

Chairman Anperson. How long is your offer to build it for $25.5 
million open ? 

Mr. Lanois. That matter has not come under consideration and I 
can’t give an answer to that this morning. We will certainly extend 
ourselves to keep it open as long as possible. 

Representative Van Zanpr. May I ask Dr. Pittman at this time 
the status of this proposal as far as the AEC is concerned ? 

Mr. Prrrman. The proposal has not yet been accepted or rejected 
by the Commission, sir. 

Representative Van Zanpr. When will the AEC be ready to dis- 
cuss the proposal with the committee ? 

Mr. Prrrman. I cannot speak for the Commission as to when they 
personally would be ready to come up but I would hope it would be 
in the very near future. By the very near future I mean within a 
week or 10 days. 

Representative Van Zanvr. In other words, this proposal will not 
receive the same treatment others have, from the standpoint of hav- 
ing to wait a period of a year and a half or 2 years. 

Mr. Prrrman. If I have anything to do with it it will certainly not 
be that way. I am sure the Commissioners themselves feel exactly 
the same way. It is a problem that they want to get solved imme- 
diately. 

ino HorrMann. [ am afraid that the real answer is that we want 
to stick to the June 30 completion date. We had every faith that if 
this were acceptable it would go fast enough to do this without risk. 

Representative Hoxtrrevp. As a practical way of looking at this 
problem—and we know that the January 10 date has not been met— 
assuming that it takes 90 days and there is a will to go forward on 
the part of all concerned, snd the fact that you are here today shows 
there is a willingness to go forward, there would be an adjustment 
in relation to the time period. 

Dr. pe HorrmMann. But not in relation to price. If you say 90 days, 
we would say to the utilities $24.5 million. 

Representative Hoxirrerp. But if it does drag along like the Elk 
River and the others and there is a change in the economy, that would 
have to be adjusted accordingly. 

Dr. p—E Horrmann. Exactly. 

Mr. Pacer. I want to say I subscribe exactly to what Congressman 
Holifield says, as to my understanding. I am sure that is true of all 
my associates here. Quite obviously when you are predicating your 
proposal on a situation over which you have no control yourself you 
must depend on the flexibility of the people involved. 

Representative Horirterp. And a willingness to go forward and 
adjust to the time period. This is not a cut-and-dried legal binding 
agreement which has to be complied with by January 10 or the whole 
thing is off. 

Le Pace. That is right. We are not playing a game with each 
other. 

Chairman Anperson. I do not believe the lawyers will tell you that 
interpretation is so, Mr. Holifield. 
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Representative Horirretp. The Atomic Energy Commission lawyers 
have already ruled this out as being legally unsatisfactory and there- 
fore we can proceed on the basis that there must be a new arrange- 
ment. 

Chairman Anperson. Mr. Rincliffe’s letter says the following: 

The proposal submitted provides for a construction date of not later than Juna 
30, 1963, and the proposal is predicated on the Commission accepting this pro- 
posal as a basis for a cooperative agreement and on its being submitted to the 
Joint Committee on January 10, 1959. 

I have a feeling that the Chairman of the Atomic Energy Commis- 
sion feels that this proposal legally is dead. 

Mr. Ginna. It is not dead by any means. Mr. Rincliffe signed the 
letter. 

Chairman Anperson. When you get through I am going to suggest 
that somebody call Mr. McCone and ask him to repeat to you what 
he said to me. 

Representative Price. Mr. Chairman, I am not a lawyer either, but 
I think it is an unfortunate use of the word “predicated.” You should 
not have said the proposal is predicated, but the completion date is 
predicated. 

Chairman Anperson. Isn’t “predicated” what these lawyers call 
a word of art? You say this contract is predicated on a certain thing, 
You mean to say that doesn’t mean a thing? I don’t say that this can’t 
be revived. Iam not arguing that at all. 

Mr. Ginna. We hope it is very much alive and not dead. 

Mr. Rincurrre. I would like to make this statement, Senator. When 
we made this proposal it was made with the thought in our mind 
that this was responsive to the invitation. 

Secondly, we wanted to have a reference date that we could base a 
construction period on. The construction period would be completed 
by July of 1963. I think that is the date. That is, if this were ap- 
proved and sent to the Joint Committee by the 10th of January. it 
was not a cutoff as far as the validity of the proposal is concerned. 

I would like to state most emphatically that was not in our mind and 
that is not the way we feel about it at this time. 

Chairman Anperson. Then you do not agree with the Counsel for 
the AEC? 

Mr. Ginna. Iam afraid we don’t. 

Representative Price. You have to agree with the Counsel of the 
AEC in the context of this letter. 

Chairman Anperson. It looks to me that you are going to advise 
the AEC to pay no attention to its lawyer. 

Mr. Ginna. No. 

Chairman Anperson. When I go into a lawsuit I try to pay atten- 
tion tomy lawyer. The conclusion is this: 

Because of the foregoing deviations from the criteria established for the gas- 
cooled reactor in the course of enactment of the authorizing legislation and from 


the terms of the AKC invitation, I am of the opinion that there is substantial 


doubt as to AKC’s authority to enter into a cooperative arrangement with Phila- 
delphia Electric Co. on the basis of the proposal. 


(Following is a legal opinion prepared by the Office of the General 
Counsel of the AEC from which the preceding is a quotation :) 
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JANUARY 2, 1959. 
To: The Director of the Division of Reactor Development. 
From : Office of the General Counsel. 


AUTHORIZATION FOR GAS-CocLED REACTOR PROJECT—PROPOSAL OF PHILADELPHIA 
ELectTric Co. 


Section 101(d) (10) of the fiscal year 1959 authorization act (Public Law 
85-590) authorized the appropriation of $51 million for the construction of 
“Project 59-d—-10, gas-cooled power reactor.” 

Section 110(a) of the authorization act contained the following provision: 

“Sec. 110. Gas-Cooled Power Reactor—(a) The appropriation authorized in 
Section 101 of this Act for Project 59-d-10, gas-cooled power reactor, shall also 
be alternatively available for a cooperative program under which the Commis- 
sion may enter into a cooperative arrangement with public, private, or coopera- 
tive power groups, equipment manufacturers, or others under which the organi- 
zation will design, construct, and operate the reactor at its own expense and the 
Commission will contribute to the cost of research and development programs 
and other assistance in accordance with the terms and conditions of the Commis- 
sion’s power reactor demonstration program, including review by the Joint 
Committee of the basis of the proposed arrangement in accordance with the 
subsection 111(b) of Public Law 85-162. * * *.” 

Subsection 111(b) of Public Law 85-162, the fiscal year 1958 authorization 
act, provides among other things that any arrangement under the power reactor 
demonstration program must be “entered into in accordance with the program 
justification data” previously submitted to the Joint Committee on Atomic 
Energy in support of authorization legislation. The term “program justifica- 
tion data,” as so used, was intended to include the financial and other data 
submitted as to particular projects, as well as the scope, policies, and criteria of 
the various rounds of the power demonstration program. (S. Rept. 791, Aug. 2, 
1957, p. 34.) 

Based upon technical evaluation of the proposal of the Philadelphia Electric 
Co. for the design, construction, and operation of a gas-cooled power reactor, I 
am of the opinion that the Philadelphia Electric proposal deviates from the 
statutory criteria for the gas-cooled power reactor project in the following 
respects : 

(1) Date for completion of construction.—A construction schedule of 4 years 
after commencement of detailed design was indicated. (Hearing on technical 
aspects, p. 48). JCAE members considered the time schedule of great impor- 
tance. (Debate, 1958 Congressional Record, pp. 12484-12485, 12565, 12587.) 
The invitation for cooperative proposals specified that construction of the re- 
actor must be completed by December 31, 1962 (approximately 4 years after the 
date when detailed design would otherwise have been commenced). The pro- 
posal indicates completion of construction of the reactor, without core, by June 
30, 1963; installation of the core and attainment of initial criticality by Decem- 
ber 31, 1963, and full power operation by June 30, 1964. 

(2) Degree of enrichment.—The program justification data indicated that 
the reactor would use partially enriched uranium fuel. (Hearing on technical 
aspects, p. 48; 1958 authorization hearing, pp. 408, 262-264; S. Rept. 1793, 
July 2, 1958, p. 12.) Philadelphia Electric proposes a reactor fuel containing 
fully enriched uranium (in excess of 90 percent enrichment). 

(3) Suitability for testing—The program justification data indicated that 
the reactor would be designed to facilitate testing of advanced fuel elements and 
other key components in sizes and under conditions meaningful for evaluation 
of large-scale plant performance. (Hearing on technical aspects, p. 43; 1958 
authorization hearings, p. 409, 262-264.) The reactor was to be capable of 
testing normal uranium fuel elements (1958 authorization hearings, p. 264; 
S. Rept. 1793 on Authorization Act, p. 12; debate, Congressional Record, p. 
12565; executive hearings, Aug. 20, 1958, pp. 37-39). The proposed reactor will 
be of limited usefulness as a facility to test fuel elements developed for gas- 
cooled reactors of different design. It is essentially a power reactor—not an 
experimental reactor. 

(4) Size.—The program justification data makes it clear that the reactor 
could be in the size range of 30 to 60 megawatts, so long as it accomplished the 
experimental and testing purposes. (Debate, Congressional Record, p. 12484.) 
The invitation specified that the size of the reactor must be such as to serve as 
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an effective prototype for a full scale reactor. The proposed reactor is expected 
to have a net electrical capacity of 28.5 megawatts with the first core. This is 
believed to satisfy substantially the overall size range specified. The proposed 
reactor will not be of sufficient size, however, to permit testing of the large 
fuel element which would be used in the large scale reactor. This is considered 


a serious limitation on the effectiveness of the reactor as a prototype for a 
full scale reactor. 


Because of the foregoing deviations from the criteria established for the gas- 
cooled reactor in the course of enactment of the authorizing legislation and 
from the terms of the AEC invitation, I am of the opinion that there is substan- 
tial doubt as to AEC’s authority to enter into a cooperative arrangement with 
Philadelphia Electrie Co. on the basis of the proposal. 

Mr. Pace. Mr. Chairman, may I speak to that ? 

Chairman Anprrson. Yes; but asa lawyer I want you to tell us that 
the AEC should not take the advice of its lawyer. 

Mr. Pace. I have not said that, Mr. Chairman, as you well know. 

Chairman Anperson. I am not trying to split hairs over this. I 
was trying to develop for this record the fact that there has not been 
any foreclosure of the submission of this proposal by the fact that 
it ran past the date of January 10. That is all I am trying to get 
into the record. I have tried to get Bechtel’s representative to say 
the matter was still open. I wanted Philadelphia Electric to say 


that the matter is still open. I hoped General Dynamics would say 
the matter is still open. 


Mr. Ginna. Don’t leave us out. 

Chairman ANpErson. I am coming to you last, because you are the 
philanthropic part of this deal. I wanted the High Temperature 
Reactor Development Associates, as a nonprofit organization, to say 
that their nonprofit proposal was still open. 

Mr. Pace. I merely want to say this, Mr. Chairman, and I appre- 
ciate what you have done here. My own feeling about this matter is 
that this is something that is truly beneficial, as I believe it is. What- 
ever the technicalities might be in this area, they can be disposed of. 
I have not had the degree of experience the you gentlemen have had 
with this, but I know that when we have a proposition that is sound 
and good, there is no reason that we can’t get ahead with it. What 
we have sought to do here is to come to you not only with an open but 
a flexible and a cooperative mind, so that if problems come up, as 
they often do, of a technical nature, we will do our best to resolve 
them within the limitations we have originally stated. 

If we find it moves beyond our capacity we would immediately say 
so to you, because our theory is that we want you to know exactly 
what our problem is, that we have nothing at all that we do not want 
vou to know. 

If it is sound, as I am convinced it is and my associates are, the 
quicker we get ahead with it, the cheaper it will be and the better it 
will be for the United States of America. 

Chairman Anperson. I don’t disagree with you. 

Mr. Rrvcuirre. Mr. Chairman, would you like to hear from our 
general counsel who was responsible for drawing it up ? 

Mr. Ramey. One thing on the question as to whether this proposal 
meets the legal requirements. The Commission set up this date of 
December 31, 1962, for completion. On the face of it your proposal 
says June 30, 1963. That is not a very firm date because it was con- 
ditioned on coming to the Joint Committee on January 10, 1959. It 
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is normal governmental practice that you can’t waive a requirement 
where you go out for competitive proposals. It wouldn’t be possible 
normally to say we will forget about those dates, because you would 
have to give other outfits that might have wanted to make a proposal 
the same opportunity to make a bid. 

It is a little hard to see how from a legal standpoint you can say 
this complies. 

Representative Horirtetp. That argument is not before the com- 
mittee, as I understand it. I agree completely that this is a completely 
illegal proposal in line with the proffer of the Atomic Energy Com- 
mission, including the time elements and a lot of other factors in it. 
I don’t look upon this as old business. I look dpon this as new busi- 
ness, deleniially I don’t think you comply with the AEC criteria 
which the committee wrote into the report and the dates we put into 
the law and the offer of the Commission. The Commission does not 
believe it is a substitute therefor. 

As I look at it this is not a substitute. I would not be considering 
it on the basis of a legal substitute for the proffer that has been made. 
My only interest in considering it is, if this is an attractive project, 
and if all hands, including the Commission and the committee and 
the people that are before us today wish to go forward with this 
peer then it would have to be considered on its merits as new 

usiness as far as I am concerned. 

That is the only way I would in good conscience consider it. I 
could not consider it as a substitute for the provisions which the com- 
mittee and Commission have made. 

Mr. Pace. What does this mean in terms of time? 

Representative HotirreLp. You have not complied with the terms 
of time. You are in a completely illegal condition in those terms. 
Your terms of time is a matter of establishment between yourself 
and the Commission and this committee and the approval by this com- 
mittee of such terms as might be brought before us in the future. 
It has not been brought before us formally at this time by the 
Commission. 

Mr. Ginna. I think what Mr. Pace had in mind and which is run- 
ning through my own mind is, if we have to start all over again from 
the standpoint of some legal bill, what are we up against in time? 

Representative Hoxtrrep. You are faced with the language of the 
law which has been passed, and with a proffer which has been made 
and not complied with. What you are faced with, as I see it—and 
I am speaking as an individual that has studied this a bit—is bringin 
before us a proposal which does not comply with what has been ask 
for but which 1s an intriguing proposal and of interest to this com- 
mittee and there may be alii ways to work it out, providing every- 
thing works out well. This would require authorization. There is 
no authorization for this project in existing law. It would have to 
be authorized by legislation. 

The $16 million which you request would have to come up in the 
forthcoming authorization proposal if it is to be acted upon legally. 

Mr. Pace. This is what I was getting at, Mr. Congressman, in terms 
of the general requirement to get such authorization. What is the 
time reference ? 
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Representative Horirie.p. It would be predicated on the submission 
of a proposal by the Atomic Energy Commission which is in agree- 
ment with your idea and brought before this committee and go thr ough 
the regular line of authorization the way I look at it. 

If lam wrong I would like for the chairman to correct me. 
the way you understand it, Mr. Chairman ? 

Chairman ANperson. Not being a lawyer I can speak very freely 
onthe whole legal problem. I don’t know. 

Mr. Rincliffe was going to have his general counsel give us some 
sort of statement. I do say to you that I think if you are going to do 
missionary work you ought to do it in concert with the General Coun- 
sel of the AEC because I believe they will probably follow their 
lawyer. I believe Mr. McCone in his own mind has dhacied he will 
probably follow his lawyer. 

But there is nothing impossible about getting this before the Con- 
gress, and if the AE C and this committee like it it will be rapidly 
approved. We did the same thing with Pennsylvania Power & Light. 
Some of you may know I had some very strong differences of opinion 
with Mr. Oakes. He made some statements that I thought were un- 
called for, to say the least, as did others who are now in this room. 
They put advertisements in the newspapers about us. Nonetheless 
when the Pennsylvania Power & Light proposition came in they got 
quick treatment, they got the authorization needed, they had no bit 
of difficulty getting it on its way. It took a while. 

Representative Hoxtrrevp. It did take legislative action. 

Mr. Lanpis. I would like to comment that I looked most diligently 
into the law for anything that would throw exact light on what the 
Joint Committee and the Congress wanted as to the ‘completion date 
of this operation. The AEC invitation was clear. For my part, 
trying to get back of that to the law and the Joint Committee hear- 
ings, and so forth, I could not find a date that the Joint Committee 
and the Congress had set for completion of this job. Purely as a 
layman and without understanding these matters, 1 would like to 
present that layman’s point of view to you gentlemen who started 
this thing in the first instance. 

Chairman ANDERSON. May I just ask you this question: The Con- 
gress has authorized a new bridge across the Potomac River on Con- 
stitution Avenue, or near it. The Bureau of Public Roads will let 
the contract. They will say that this bridge shall be finished by the 
ist day of January 1965. Do I understand you now to say. that 
though the authorizing legislation did not contain a completion date 
but the bid did, that ‘they will be under no obligation whatever to 
live up to that completion date? 

Is that your thesis? 

Mr. Lanois, No, sir. My understanding here would be that the 
counsel for AEC has said that this proposal does not comply with 
the law. I have not been able to find in the law a completion date. 

Chairman Anperson. The proposal of the AEC did not comply 
with the law ? 

Mr. Lanois. I am referring to the proposal of Philadelphia Elec- 
tric. If the statement is that the proposal does not comply with the 
invitation that is one thing. If the statement is that the proposal does 
not comply with the law, that might be another. 


Is this 
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Representative HotirrmeLp. Any implementation of existing law by 
a Government agency has the fyll force and effect of law. If they 
place within that a completion date, as they did in this instance, they 
are working under the administrative latitude which is given them 
in the implementation of the broad sweep of the law and therefore 
this has the full force and effect of the law as far as contractual ob- 
ligations are concerned, it seems to me. 

Mr. Lanois. Thank you for that enlightenment. 

Senator HickENLoorer. Let me raise a question there. If the law 
is not specific on this particular matter, and the Commission sets 
certain specifications which may be within its discretion, and prob- 
ably is, is it impossible for the Commission to restate those specifi- 
cations? In other words, backup and make different specifications 
providing the law does not bar it 

Representative Houirtetp. I agree with the Senator, but such action 
is required. 

Senator HickeN.Loorrer. If what your counsel says is correct, that 
this offer is not illegal as far as the law is concerned, then what is there 
to stop the Atomic Energy Commission from saying that the proposal 
date of January 10, 1959, may be backed up so that the proposal must 
be received by March 1, 1959? 

Representative Van Zanpr. Let us go a little further. 

Senator Hicken Looper. I am asking a question. I am not passing 
on this as far as any solution is concerned. 

Mr. Ramey. Senator, the law requires that the Commission make 
a decision on whether this is satisfactory or not 3 months after the 
date for the submission of proposals. That date, as it works out, 


would be February 21, 1959, according to my understanding. That 
is as far as the propre is concerned. Then the other question is 


whether this December 31, 1962 completion date is required by the 
law, and then secondly, by the Commission invitation. 

Dr. pe Horrmann. That was also our interpretation. Being the 
ones who technically originated this and were responsible for Bech- 
tel’s schedule, our desire was to say to the Commission that this par- 
ticular concept. which they thought to be of high performance would 
have a better chance of being completed successfully and properly if 
we were allowed the June 30 date instead of December 31. 

You can imagine that we had among ourselves all kinds of dis- 
cussions, can we in fact comply with the December deadline. 

We felt in all honesty that we could, but it would be a hard race. 
We felt that you as the Joint Committee who decide on the country’s 
pecagy would probably prefer to have a kind of proposal that would 
1ave a larger chance of success and therefore set the date and sug- 
gested that we discuss it with the Commission. 

Representative Hortrrevp. I think it is entirely fair, if I may say so, 
that I am not basing my opinion strictly on this completion date. 
There were other factors which were written into the law: The degree 
of enrichment and other factors in the proposal, with which this 
did not comply. 

This is being realistic in facing the facts. This does not need to 
say that this type of proposal can’t be taken care of in the proper 
way. I don’t think it can be taken care of in the way that we had 
planned for the ACF to be taken care of. 
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Chairman Anperson. I am trying to establish for the record of 
this committee that the passing of the January 10 date did not in- 
validate all that had taken place so far. Iam perfectly willing for the 
lawyers of your firm and the Atomic Energy Commission and such 
lawyers as we may put into it, to argue that forever. I have a prac- 
tice in my own business when they start it, I go home. I would do 
the same thing here. I think all these questions are valid. We have 
raised them now and maybe we should go to a demonstration of 
what kind of plant this might be if built, and then decide if it is a 
desirable plant and then try to fit it into a legal definition. 

Dr. DE precede ot I will try to make this very short. I realize 
we are keeping many of you from things you would like to do. 

I think the significant points in here are this : Look at the investment 
cost, this is the prototype cost. 

There are two reasons why this prototype cost is higher than subse- 
quent ones. 

(1) The most important one is its size. 

As I mentioned to you, you are just dealing with a less-efficient 
system and it is built as a prototype for a larger system. 

(2) On this first prototype you carry all kinds of belts and sus- 
penders because while you have eliminated the fission products from 
coming out through three barriers, you then turn around and build 
a system where you put all the concrete in in case that should not be 
true. 

That is the prudent practice of building a first prototype. You 
notice that this results in about 10 mills investment charge figured 
on the conventional basis of about 14 percent, and that you thereby 
get an operating cost and you get a fuel cost of about 3.3 mills. Notice 
here that the spent-core credit is quite a significent fraction because 
this core has not burned up very far as compared to larger cores. 

The 14.8 mills is figuring it on a conventional basis and takes 500 
per kilowatt. It is clear that Philadelphia Electric in actually run- 
ning this system is not penalized by a 14.8-mill charge. The basic 
point is that what is done is that they capitalize it on the books at 
$8 million, which would be 8 times 40, or $320 a kilowatt. 

Mr. Ginna. No, $200 a kilowatt. 

Dr. p—E Horrmann. I am sorry. 

Chairman Anperson. Capitalizing at $8 million instead of $40 
million drops that cost by 6 mills and thereby gives you a figure of 
8.8 at the bottom instead of 14.8, which is a figure at which they 
can afford to move it into their line. 

Mr. Rincurrr. That’s right. 

Dr. p— Horrmann. We should look at what the promise would be of 
a 325-megawatt reactor. This is actually applying some engineering 
numbers, trying to cost out components. It is not just an extra- 
polation on a’ curve. When you do this, your investment cost goes 
down to 255. 

What happens here is that your fuel cost gets very low because 
the stuff is burning up very long and very significantly, I think, if 
you did not reprocess and throw it away, you would only lose about 
four-tenths of a mill. 

Mr. Ramey. I am wondering about your escalation factor. 

Dr. pe Horrmann. That is not in there. In order to compare 
them, 500, 300, 255. If you wanted to talk about an escalated figure 
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at that time you would have to go beyond. You must compare the 
7 mills with today’s cost of 6, 7,8, whatever they are, and project into 
the future, which we tried to avoid. 

What will coal, oil, and so forth, cost at that time, and how much 
escalation will take place in the economy ? 

Mr. Ramey. I think some of the other reactor figures do have esca- 
lation factors, so these might be a little low. 

Dr. pe HorrMann. We tried to choose a basis on which to compare. 
You can convert this into any others. We tried to find a basis in 
which these didn’t have the factors. 

Mr. Ramey. There is Rickover’s law that the figure comes down to 
the cost for coal-fired plants. 

Dr. pe HorrMann. You are absolutely right. This is probably a 
good law and it should be somehow guarded against very seriously. 
The best thing I can tell you when I first saw these numbers, I asked 
myself, this doesn’t sound reasonable, where do they come from? 
They come from the tremendous reduction of capital cost and one of 
the best ways I have been able to cross-check them as essentially a 
management-type person and not the technical guy, is to say how 
much steel, and so forth, go into this, does it make sense? It seems 
to show that it does, 

This is the quickest rough-check method you can get. It doesn’t 
tell you whether it is 6.8 or 7.8. If you see second figures here, we 
don’t mean 0.27. It could be 0.25 or 0.29. We consistently tried to 
knock down some of these things. I think the overall cost is a rea- 
sonable one. Any of these components could vary by smal] amounts. 

Representative Duriam. How do you account for the big reduction 
in the capital cost ? 

Dr. p—E HorrmMann. It comes essentially from the fact that for one 
reactor here, if I make the core just a little bit bigger, I can get so 
much more heat out of this core quite efficiently without increasing 
the size of the outside equipment. The total thing still stays the 
same. You might say, aren’t you extrapolating way into the future 
by doing this? The prototype is designed with the size where the 
scale up is not very large. You know on naval vessels there has been 
a very fine program done whereby if you wanted a larger reactor you 
don’t necessarily increase the size of the reactor but you take two 
components of a similar type and hook them together. 

Here, for instance, you have just this kind of possibility. 

Senator Hicxenvoorer. Is that for efficiency or utility in the naval 
vessels where you take two similar types rather than double the size? 

Dr. bE Horrmann. I didn’t mean to imply it was for the same rea- 
son. There has been some precedent for doing this. What I am try- 
ing to imply here is that we will take our main vessel, for instance, 
which has one loop coming out of it, taking heat out with helium, you 
can put two loops on it to get heat out, provided the core gives you 
enough heat, and thereby each of the components you are going to 
use are not scaled up at all. Somewhere between this and scaling up 
the thing is how you would go to bigger components. It is not a 
question of jumping by a factor of 10. 

Senator Arken. Would the prototype lend itself to increased ca- 
pacity or would it be of a fixed permanent capacity ? 

Dr. pe HorrManvy, It is of a fixed permanent capacity. You might 
get it to run hotter. We have sized the outside equipment so that it 
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takes 40 megawatts. We would have to resize the outside equip- 
ment to do more. 

Senator ArkeNn. It would have to be rebuilt really. 

Dr. pe HorrMann. I think this is essentially correct. We might get 
higher performance in the following sense. Our fuel may last longer 
and the cost lower. We would not try to get much more power out of 
this particular core. I think this is the way to state it. 

Senator ArkeNn. The capacity is what you deem it to be with your 
present knowledge ? 

Dr. pe Horrmann. That is right. 

Senator Arken. You are not sure whether it will turn out to be that 
capacity or whether it will be more? 

Ir. DE HorrmMann. But it would not be a factor of two because the 
equipment is not sized to enable you to do this. 

Representative Hotirrevp. In other words, it would not be capable 
of increase such as the boiling water concept has been, where they 
have gone up to 21% times? 

Dr. pp Horrmann. There the situation was that they were not hook- 
ing on the system to only go to a particular kilowattage. 

Mr. Picrorp. As Dr. de Hoffmann has stated, this capacity is con- 
nected with the plumbing, the hardware. <A boiling water reactor 
designed the same way would have the same limitations. The core 
would have greater capacity. 

Representative Ho.irrecp. I was thinking of the increase in effi- 
ciency of the Argonne reactor and I was saying this is a different 
proposition. This is not capable of that type of increase. 

Dr. pe HorrMann. It is capable of testing out so that the next time 
around we would build with confidence 100 megawatts. 


Mr. Picrorp. The whole system is for a specific power. 

Representative Van Zanpr. For the purpose of comparison of in- 
vestment, what figure did you use for conventional kilowatt con- 
struction ? 


STATEMENT OF JAMES LANDIS, BECHTEL CORP. 


Mr. Lanois. In round numbers $200 per kilowatt. 

Representative Hortrtevp. Is that about what your high efficiency 
conventional plants are? 

Mr. Lanois. In a coal-burning plant of this size, that is correct. 

Representative Hottrreip. In a large one it would go down to 155 or 
135. 

Mr. Lanois. That is right. 

Representative Van Zanpr. When looking at the figure of 500 one 
should use 200 for conventional. 

Mr. Lanois. Yes, sir. 

Representative Van Zanpr. When looking at 300 and 255, you drop 
to 55. 

Mr. Lanpis. Yes. 

Dr. pe Horrmann. You start at the crossover point. The fuel cost 
becomes so low that it carries itself. You still have a higher invest- 
ment cost, but a very low fuel cost. 

Senator Arxen. These costs are all for the Philadelphia area ? 

Dr. pp Horrmann. These costs here are for the Philadelphia area 
because they are really priced out. The 255 is taking a typical place 
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in the United States and asking the Bechtel Corp. and asking them 
“If you had to build this, what is your best guess?” It was not sized 
to Philadelphia. I don’t think it is that firm a number. 

Senator Arken. I was thinking of a typical place 500 miles from 
the nearest coalfield. That would certainly not apply. 

Dr. pe Horrmann. I think it is interesting in that respect—that 
these are numbers in the region of Florida where fuel costs are higher 
in conventional plants. 

Mr. Ginna. Florida, northeast Maine are higher. They vary all 
over the country. 

Mr. Ramey. If you accept that, you would have to put an escalation 
factor on what the prices will be. 

Dr. p—E Horrmann. And what the price of coal and oil will be; that 
is right. 

I think the only thing I would like to do next is tell you in 2 or 3 
minutes about the research and development program. It is broken 
down into tasks; $1.5 million has been spent. This is the reason 
we feel that we can give you some feeling of what these numbers are 
based on. They are based on having a team of people working with 
them daily, estimating what it will cost to get us there. 

The research and development has been costed out in this manner. 
The fixed price which we make to Bechtel, which is for the nuclear 
portion of the plant, has been costed out in a normal businesslike 
costing approach. We have actually said, “Here is certain equip- 
ment; for instance, a blower or something.” We have tried to get a 
quote from three or four blower manufacturers to our specifications. 
We were happy to report that in all instances where we went out for 
such quotes they said: 

This is not an unusual job. You have designed something that takes relatively 
standard practice and we have to slightly modify it to give you that particular 
blower. 

We have gotten competive quotes on this from which we made up 
a total figure. We put a normal business contingency in it. We 
made a total price to Bechtel to acutally build this on a fixed price 
basis. This is based on quotes from lots of subcontractors in this 
field. 

Representative Hosmer. Does that $24.5 million include the core 
to be supplied by you? 

Dr. pe Horrmann. No. 

Representative Hosmer. Where is the cost of the core? 

Dr. pe Horrmann. The cost of the core is treated as buying fuel. 
In other words, Philadelphia Electric has contracted with us for 
fuel. They say, instenxd of buying coal from you we will buy the 
core. We will be chargin Philadelphia Electric for making this 
core, X hundred thousand dollars. They will buy cores from us like 
they would buy fuel. 

Representative Hosmer. Have they a fixed price from you? 

Dr. pe HorrMann. They have a minimum price from us below which 
we willstay. Ifit goes over that, they will get it at that price. 

Representative VAN Zanpr. Is there any Government money in it? 

Dr. pe HorrmMann. Only in the following sense: The research and 
development costs, to be sure that we can make some kind of fuel, are 
charged to the Government. The costs of buying equipment are 
chargeable as a supplier of the fuel. 
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Representative Van Zanpt. That is the cost of the fuel ? 
Dr. p—E HorrmMann. Yes. 

Chairman Anverson. In the practice of negotiating a contract on 
a fixed basis, you have had some experience how these things acceler- 
ate. Elk River went from $5 million to $10 million. In Chicago they 
are going to hold to $45 million, but somebody is going to take a whip- 
ping along the route. 

Dr. pp Horrmann. Senator, we hope we will not take a whipping. 
We have shown you how we estimated. These two gentlemen sitting 
here have been tough on us, and said: 









































We don’t want any of these experiences of you coming back and saying how 
this will cost more. We are going to pay Bechtel $24.5 million. Bechtel will 
pay you guys X million out of that, and that is what you will get to build this 
plant. 


We have taken that as a fact of nature we have to live with. 
Chairman AnpEerson. We had a seminar that considered this in the 
fall of 1957. We had a staff report that was approved by the industry 


people. I want to read you what they said. You know AMF pulled 
out of this business because they took a whipping. 


There was virtually unanimous agreement that the concept of fixed-price con- 
tracts for research and development work is unworkable and undesirable. It 
was pointed out that research and development necessarily implies a high degree 
of uncertainty in initial cost estimates and that it is not reasonable to expect 
the manufacturer to absorb the entire difference beween original estimates and 
final costs, particularly where such differences may range up to 100 percent or 
more. 


It was suggested that cost-type contracts were more suitable for the construc 
tion of first generation prototype nuclear powerplants which involve consider- 
able research and developmental cost. It was also felt by some that the buy- 
ing-in concept by which the manufacturer contributes a portion of the funds 
for a powerplant project was not desirable as it limited participation to those 
companies with large resources. 

Wouldn’t you say that Philadelphia Electric and General Dy- 
namics are buying into this? 

Dr. p—E HorrmMann. No; we honestly believe we are not, unless we 
have been totally wrong. What is happening is that we are asking 
the $14.5 million for research and development beyond the $1.5 mil- 
lion. We would be entirely in a wrong position by having a firm 
price to the utilities without having the aid of the $14.5 million. 

As far as the plant is concerned, it is presently our considered opin- 
ion, and I certainly have stated to my board, that we will in fact 
build this plant within this. Our thought is based on the fact that 
so much of it is conventional components which we can go out for and 
get quotes at this time. 

Chairman Anperson. The Government’s figure of $14.5 million is 
a firm fi 

Dr. p—E HorrMAnn. It is a maximum beyond which we would be tak- 
ing the rap in General Dynamics to actually complete the work we 
have set out to do. 

Chairman Anperson. It could be less than $14.5 million ? 

Dr. pr HorrMann. Yes. 

Chairman Anperson. But it could not be more? 

Dr. pp Horrmann. That is correct. 

Chairman Anperson. General Dynamics takes anything above that 
point ? 
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Dr. p—E Horrmann. I think I should let Mr. Pace, as head of the 
company, speak to this point. 

Mr. Pace. That is correct. 

Chairman ANpEeRsON. Do we understand each other now? It could 
be less than $14.5 million, but it could not be more? 

Mr. Pace. That is correct. 

Chairman Anperson. And General Dynamics would take anything 
above that figure ? 

Mr. Pace. That is our responsibility. 

Chairman Anperson. You understand what happened in the Ship- 
pingport reactor ? 

Mr. Pace. I am fully familiar with it. 

Chairman Anprerson. Research and development went up pretty 
high. 

Senator Aken. Is this $41.5 million total cost—one that includes 
the generators ? 

Dr. p—E HorrMann. Yes; it does. 

Senator Arken. Assuming that the reactor proved to be obsolete 
about the time you completed it, what would be the salvage value of 
the whole plant? What percentage of the cost of the plant will still be 
adaptable for another type of reactor which will be more economical ? 

Mr. Rincuirre. I would like to speak to that point. 

We do not contemplate that this will become obsolete insofar as its 
economic operation is concerned. 

Because we feel that the fuel cost on this 40,000-megawatt reactor 
will be such that it will permit us to operate economically, the big 
cost on this reactor that Fasentt make it economically feasible is its 
capital cost. Once that has been paid we see no reason why we should 
not run this reactor for 25 years. 

Senator Arken. You would run it anyway, after it was paid for, 
whether it was economic or not. 

Mr. Rivcutrre. As far as fuel is concerned we think the price of 
coal will go up, we don’t see any reason why the price of fissionable 
fuel will go up in the same degree because of the labor component in- 
volved, and it will be economical for us to operate on a fuel fede 

Senator Dworsuax. What do the participating companies expect to 
get out of this? 

Mr. Ginna. The participating companies expect to get know-how, 
information on the construction and as of the reactor, the train- 
ing of our employees by the Philadelphia Electric Co. in reactor op- 
eration. That is all spelled in a contract that the participating com- 
renee have made with the Philadelphia Electric Co. and General 

ynamics, 

Senator DworsHak. It is assumed, is it not, that there will be little 
interest displayed by these companies until you reach the point where 
you can compete with conventional generation of power? 

Mr. Ginna. On the contrary, no. We plan to send our engineers 
from these companies out to work at the laboratory at La Tolla with 
the General Dynamics people right from the start. As soon as we 
get the green light we are in this job with them with our own tech- 
nical staffs. 

Senator Dworsuak. If this project should be successful from the 
start, is it reasonable to assume that many of these participating com- 
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panies will immediately initiate plans for the generation of nuclear 
power ¢ 

Mr. Ginna. That is our purpose. We think that this is the quickest 
way that we are going to get to economic power to match our present 
conventional plants. That is why we are in this proposition. 

Chairman ANperson. I am very anxious to get into the patent 
situation a little bit. 

Representative Van Zanpt. May I ask one question on this particu- 
lar point ? 

Chairman Anperson. Yes. 

Representative Van Zanpr. Is it not true that the firm figure of 
$41.5 million being used for this proposal will only remain firm if 
there is speed employed by both the AEC and this committee by either 
rejecting or accepting this proposal. 

Mr. Rrvcuirre. I think that this is true within a reasonable period 
of time. 

Chairman Anperson. We had quite a little discussion about that 
a while ago. 

Mr. Pacer. I think we remain consistent, Mr. Chairman, on this 
situation throughout. The point I have tried to make throughout 
is that here is a proposal that in my estimation has major merit in 
getting ahead in this whole program of the peaceful use of atomic 
energy. We are anxious only to move as rapidly as we possibly can. 
I feel a delay of a program, as it sounds to me, is something to be 
avoided by all bavida This is not something where we are seeking 
to do something other than to move ahead as rapidly and as cheaply 
as possible. That would be a common interest on the part of every- 
one. 

Chairman Anpverson. I only want to say to you that the Florida 
group, headed by Philip Sporn, who is an excellent negotiator, came 
in here and got authorized last summer and they are still negotiatin 
with the Atomic Energy Commission. I don’t know why you fee 
you can button it up in 3 or 4 days. Pennsylvania Power & Light 
came in. They wanted a reserve contract. They had not thought 
out the patent situation. The matter was raised in their hearings and 
subsequently they came in and withdrew from the transaction 

Mr. Ginna. May I make an answer to that, Mr. Chairman? 

Chairman Anperson. I wish you would. 

Mr. Ginna. This is something I have been personally working on 
for 10 years. This is the first time that we have been able to buy an 
atomic powerplant complete on a conventional basis at a fixed price. 
None of these other projects are on the same basis as that. This isa 
remarkable proposition from the standpoint of advancing what we are 
all trying to do. . 

Chairman Anperson. That is the great difficulty in the minds of 
some of us about this turnkey job. You are building something that 
nobody knows quite how it is going to work. You have never built 
a prototype or run a hot critical, all the things the others did, who 
could not give a fixed price. You have come up with a fixed priee. 

Mr. Ginna. Let me answer that. 

Chairman Anperson. Let me get back to Dr. Pittman. When the 
Government goes out to finance one of these, doesn’t it get an in- 
dependent feasibility study ordinarily ? 

Mr. Ginna. I assume it does. 
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Dr. Prrrman. Would you please repeat the question ? 
Chairman Anperson. As I was saying, if this were an AEC-Gov- 
enment financed project, wouldn’t they get an independent feasibility 
study in the usual practice of the AEC? 

Dr. Prrrman. Yes, sir. 

Chairman ANnperson. Would the AEC jump over a small reactor 
axperiment? If so, why has it recommended two small reactor experi- 
ments in the organic reactor and sodium reactor types which are more 
xdvanced than this? 


STATEMENT OF DR. FRANK PITTMAN, DIRECTOR, REACTOR DE- 
VELOPMENT DIVISION, ATOMIC ENERGY COMMISSION 


Dr. Prrrman. On whether the AEC would jump over a small re- 
etor experiment is dependent upon the particular conditions of the 
ase we are talking about. I would not answer categorically. This 
s the only one that needs hot critical. I would say generally it would 
necessary to go through a procedure of doing experimental work 
nd critical experiments and in some cases reactor experiments, but 
not in all cases. I think that the question has to be answered that way. 

Chairman ANDERsoN. Where did you jump over? 

Dr. Prrrman. I think in the gas-cooled, heavy water moderated 
ractor proposed by the Florida group there is not proposed an inter- 
nediate reactor experiment. 

Chairman Anperson. Is that a turnkey job? 

Dr. Prrrman. No, sir; it is not. 

Chairman ANvrerson. You are still negotiating 7 months after 
wthorization ¢ 

Dr. Prrrman. That is right. We hope the negotiations will termi- 
atesoon. The reactor work is going on. 

Chairman ANperson. I don’t understand how you get a turnkey 
ob on this when it has far more imponderables than the Florida 
project. 

Mr. Lanpts. May I make comment here, sir. This is not completely 
ew precedent as far as the Bectel Corp. is concerned. We bid a 
tunkey job with Atomic International to the Belgian group and 
ve are in competition with others. 

Chairman Anperson. What kind of a plant was that? 

Mr. Lanpis. That was on an organic moderated 100,000-kilowatt 
plant. We, likewise, bid a turnkey price in competition with others on 
the Senn job. We have a turnkey contract from the Pacific Gas & 
Electric Co. on a 50,000-kilowatt boiling water reactor. 

Chairman Anperson. Isn’t that like Valecito’s? 

Mr. Lanpts. It is a development from it. 

Chairman ANnpberson. You have a long history. I was trying to 
ve how a jump like this occurs. 

Mr. Lanpts. In our normal business with refineries and utilities we 
ire constantly bidding on new items of business—the entire program 
[want to say is not new in those instances or in this instance—and the 
rogram have decidedly new features in them that are being evolved 
ior the first time. 

Mr. Ramey. General Dynamics is doing the more unique aspects of 
this on a fixed-price basis? 
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Mr. Lanpis. You are quite right. 
General Atomics here. 

Mr. Ramey. And they are on a fixed-price basis ¢ 

Mr. Lanois. Yes, sir. 

Mr. Pace. The only point I would make, Mr. Chairman, is that it 
seems to me that the Government would welcome this. We are willing 
to undertake a certain degree of risk because of our confidence in it, 
If we lacked that confidence I can understand why you would be 
questioning us. 

Chairman Anperson. We are not exactly a silent partner in the 
deal. We have $25 million of the $41 million. 

Mr. Pacer. I realize that. It would seem to me that as a partner 
your interest would be in our confidence in the fact that we are pre- 
pared ourselves to take certain risks. If we wanted to play it safe all 
the way, then I, myself, sitting where you are sitting would be more 
concerned that I am that we are willing to take certain risks to get 
ahead in this whole situation. 

Representative Hosmer. Isn’t it a fact that you want to spend money 
here just as you have spent it in the past and hope that you will have 
a product that is real hot and saleable. The Bectel Corp. has the 
same thing. If this thing is as good as it is cracked up to be, both of 
you will be working like mad producing these reactors after 1963. Is 
that right? 

Mr. Pace. That is also true. 

Representative Hosmer. You are taking the risk to try to get the 
rewards. 

Mr. Pace. This is true. But it is also true that the risk we take as 
a company with small limited financial resources is infinitely greater 
than the comparable risk that is being taken in this case by the 
Government. 

Chairman Anperson. What is there in the contract that says to 
the Government in case we go ahead with this research and develop- 
ment and you spend $10 million of Government money and then you 
say we can’t build it, what happens to the $10 million the Govern- 
ment has put in? 

Dr. pe Horrmann. I think this is a concern which you should have. 

Chairman Anperson. I think this is a question for the President to 
answer. 

Mr. Pace. Go right ahead. 

Chairman Anperson. This isa legal commitment. 

Dr. p—E Horrmann. Since this is a question that the board usually 
asks, let me answer from our side. I think the important thing that 
you must see to it that we do in our program as the Government inter- 
ests pertain here, and they are very strong, is to see that we really 
produce research and development which is not only applicable to this 
particular plant, but which in fact is a useful piece of research and 
development. Let me state this in its worst light. If there was an 
avenue to go up that you later foreclose, then the job must be so well 
done by General Dynamics research team that you have actually proved 
that this avenue is closed out, so that you have learned something new. 
We must not go up that avenue, twiddle around and merely say this 
is probably not the thing. We have to give you some answers that 
you are seeking. We believe this not to be a program for a particular 
prototype but to open up a whole new class of reactors which through 
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this development or others going around the world will come into its 
own. Therefore, we think we can produce useful information as 
already we have produced in other cases. 

Chairman Anperson. Did not Pennsylvania come in here with about 
the same story and did we not authorize $7 million ? 

Dr. ps HorrMann. I am sorry, not knowing the case in the detail I 
should, I don’t know. 

Chairman ANperson. Fortunately when they were part way up 
the road they decided that the homogeneous reactor was not ready 
and they dropped it at $4 million. Pennsylvania and Westinghouse 
will take it because with the tax situation they can cut it down to 
§2 million. 

Dr. pe HorrmMann. We have been in the happy situation that what 
we have produced ourselves has in actual fact without any arrange- 
ments of any contractual type been useful toward certain other Gov- 
emment programs. We have tried to take the attitude that what we 
produce here is something which will generally be useful. I hope that 
our precedents have so far gone in the other direction, by doing this, 
we are producing something for the country which is not specifically 
useful here but generally useful in this field. 

Representative Hosmer. This is research and development. On 
your research side you find out more about carbon, more about the 
physics of this, that and the other thing. You build up the general 
knowledge we have in the fields of things we don’t know about now. 
That is a result. Even if the knowledge when finally put together 
means you can’t work a reactor like this you stilLhave that knowledge 
to apply to other things and in that sense it becomes a basic research 
job. 

) Dr. pe Horrmann. I think it does take careful examination by the 
Commission and by us. We will have in mind this purpose all the way 
through, that we must for the country create useful knowledge in spite 
of the fact that we have a contractual arrangement here to produce 
morn design. 

epresentative Hosmer. That knowledge is not harbored in the 
company’s safe. It is turned over to the Commission ? 

Dr. pp Horrmann. Immediately, yes. 

Chairman Anperson. I merely want to get this into the record. This 
is the sort of thing we want. At the same time will these companies 
be putting in their money, too, so that they will lose something along 
vith the Government losing ? 

Mr. Ginna. The money that the 52 companies are contributing in 
the amount of $16.5 million is committed. They have signed financial 
contracts and that money will be paid. 

Chairman Anverson. But will it be spent? 

Mr. Ginna. It will be spent. 

Chairman Anperson. It will be spent along with the Government’s 
money. 

Mr. Ginna. Yes. 

Dr. pp Horrmann. In early 1960. This program is predicated so 
that as Government research and development goes into it, at the same 
time the funds that the utilities are providing to Bectel and to us, for 
detailed design aad construction will take place, and there will be 
actual money of theirs spent. I believe in the P.P.L. case and in 
other cases, the question was that the utilities involved waited for the 
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results of research and development to decide whether this should be 

done and their own money for construction was not to be spent until 
then. I may be wrong on this. Here you have the situation that as 
we go forward we both start to spend money and we mutually are tied 
together. 

Chairman Anprerson. You understand, Dr. de Hoffmann, that the 
members of this committee have to answer to the rest of Congress. 

Dr. pe HorrmMann. We appreciate this. 

Chairman Anprrson. We certainly do not want to go in there and 
say the Government can get stuck for $14 million and the companies 
will go scot-free. 

Mr. Ginna. No. 

Chairman Anperson. That is why I asked this question. 

Representative Horirreip. The Government is being asked to put in 
$16 million, and I assume this is chiefly for research and development. 
[t would not be spent in brick and mortar. 

Dr. pp HorrMann. $2 million is fuel waiver charge for the use dur- 
ing 5 years. 

Representative Horirterp. I understand. What is the current 
patent position on this project? Does General Dynamics have any 
patent applications which they have heretofore filed which will be- 
come of proprietary interest to them and which will become more 

valuable as the result of spending research and development money! 

Dr. pe Horrmann. I think that is an absolutely correct concern 
which we felt we wanted to go quite far over in the direction of being 
equitable. The word equitable can be used loosely. We understand 
the right concern of the Government if it spends such large sums to 
get a real honest equitable return. We tried to take a position that 
would go very far in that direction if there is any question between 
the two. I am sorry we are in the difficult position that we have xot 
with the AEC come to any formal agreement. In the privacy of this 
room and with Mr. Pittman’s permission, I would like to paraphrase 
the kind of position we have suggested without saying this is accept- 
able or not. These are not direct legal words of what would go into 
the contract but more a feeling of what we will try to accomplish. 

Representative Hotirrmetp. We will have to look at the legal words 
later on because this is an item of great consideration. When we go 
before the Congress we will have to be in the position to say that if 
the Government is spending money it is spending for the benefit of the 
whole economy and not for the benefit of General Dynamics and the 
utilities involved. 

Dr. pe Horrmann. You will have this. The proposal is intended 
to conform to established Commission policies and we have tried to 
do this all through. It would go something like this: One, the AEC 
has the right to “determine title to all inventions made by General 
Dynamics in the work, both in the research and Sons phase and 
in the construction. Two, General Dynamics would get a nonexclusive 
license on inventions in the nuclear area and the sole license exe ept as 
against the Government on inventions in fields of General Dynamics 
established business other than the nuclear field. If this were some- 
thing totally outside the nuclear field. 

Representative Horrrrerp. And was not intermingled in the re- 
search and development funds. It was not a product of the inter- 
mingling of research and development funds. 
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Dr. pe Horrmann. I think I should let Mr. Harris answer this 
particular point. 

Mr. Harris. The clause that Dr. de Hoffmann has read reflects the 
language of the typical AEC clause which I know Mr. Ramey is 
thoroughly familiar with and no doubt most of the Senators and 
Congressmen are also thoroughly familiar with. I am not sure I got 
the import of your specific question, Congressman, in terms of inter- 
mingling. 

Chairman AnpERSON. Suppose you found something that was non- 
nuclear but it was intermingled with research funds. Do you patent 
in your name ? 

Mr. Harrts. No. The Commission has complete control in deter- 
mining title to any patent that comes out of this work. If they want 
to let us have title they can do so. They will give usa license. If it is 
in a nonnuclear area we would like to have a sole license and this is 
consistent with the Commission’s policy. 

Mr. Ramey. It is only if you have a position in that field. 

Mr. Harris. Yes, sir. 

Representative Honrrreip. This isa privately established position ? 

Mr. Ramey. Yes. 

Dr. pe Horrmann. General Dynamics would grant the AEC a li- 
cense for governmental purposes under inventions in the nuclear area 
made in the portion of the research and development program fi- 
nanced by General Dynamics prior to the contract. In other words, 
we are saying you are going to put a lot of money in this, we will 
immediately grant the AEC a license without any further considera- 
tion for what has already gone before this. 

Representative Horirmxp. This is limited to governmental use. 
If they want to build a reactor for the Government they will have 
the right to do so. It does not go to the point of cross licensing to 
other corporate entities. 

Dr. pe Horrmann. If I understand it right, it involves inventions 
which would already have been reduced to practice by us before the 
start of this thing. 

Representative Horirretp. This brings up my other question. What 
patent applications have you made on this technique ? 

Dr. pp Horrmann. There have been about 17 patent applications of 
various kinds made. It would be up to the Commission to establish 
whether these would in fact have been reduced to practice to date or 
whether they would consider them as mere conceptions, in which case 
we would certainly completely agree that they would be treated the 
same as inventions made in the course of the contract even though 
in time it preceded. If we had an idea that was not in there is re- 
duced to practice, then we would say obviously it is a mere technicality 
that we invented it before, you are the ones reducing it to practice. 
The test will be in there is whether it is something we really completed 
before we came to the job or whether it is something that the $16.5 
million provided. 

Representative Hortrreip. The fact that you applied for 17 appli- 
cations is evidence in your own mind that you have passed the point 
of the art where you feel you have an equity worthy of a patent 
application and patent issuance. 

Dr. pe HorrmMann. These are various patents. This is generally 
correct, although this field being a field where it is so uncertain 
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what an actual patent position will or will not be—as you know it is 
an almost automatic thing that what is done here is to file for patents 
as such, if you wish. We have no intention here to try to establish 
a monopoly in this field. I think that is the clean-cut way to say it, 
We would equally not like to be in the position where during the last 
2 years somebody else had invented something similar unbeknownst 
to us and we could be put in the position that we cannot use the work 
we have performed. I think this is the most direct way of saying 
what we are trying to accomplish here. 

Chairman Anperson. I would hope that Senator Hickenlooper 
would comment here because I know in the Cole-Hickenlooper Act 
we spent a lot of time on patents and a good deal of time on what the 
Senator from Iowa worked out. 

Senator Hickentoorer. As I understand it, this last reference you 
are making is to discoveries which you have heretofore made before 
the advent of Government money in this project. 

Dr. pe HorrMann. That is right. 

Senator Hicken Looper. You are also stating something which I 
think is an utterly justifiable position, that it is your practice to file 
patent applications for your own protection against someone who 
would make an independent discovery, file a patent application and 
preclude you from using something which you may have coinciden- 
tally developed or even developed prior to the time this other patent 
application had been filed. You intend to be very liberal in your use 
of any patent rights which you acquire even on discoveries which you 
have made in this general field prior to the injection of Federal funds 
into this project. Is that correct? 

Dr. pe HorrMann. Yes. 

Senator Hickentoorer. I think we have recognized the principle of 
the right of anyone, for patent protection, exclusive or otherwise, to 
discoveries which they have made entirely on their own without 
Government aid. That would not be violating any principle which 
has already been established. 

Dr. pe Horrmann. I specifically can tell you how we proposed this 
to the Commission in general terms. 

Senator HickenLooper. Whatever you do with your patents be- 
comes a matter of negotiation between you and the Commission. 

Representative Hoitrrecp. Your intentions may be entirely ac- 
ceptable as to the utilization of such patent rights as you may require. 
However, that does not bind you and the real control of this would 
be the AEC making the decisions as to whether this was a basic 
patent. 

Dr. pe Horrmann. That is correct. 

Representative Hortrrerp. And therefore claiming it for the Gov- 
ernment for the purpose of cross-licensing at a reasonable royalty! 

Mr. Pace. That is right. 

Representative Horirretp. So you.would consider yourself com- 
pletely under the patent provisions that now exist in the law as far 
as Government claiming of rights is concerned ? 

Dr. pe Horrmann. The way we have stated would be that the Gen- 
eral Dynamics would agree to grant at reasonable terms to any 
responsible party a nonexclusive license on inventions in the nuclear 
area made in the portion of Research and Development program by 
General Dynamics prior to the contract. 
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Chairman Awnprrson. This is a field that very few people are 
familiar with. The utility industry has not been built up on patents 
but on franchises, generally speaking. I don’t believe that a patent 
is too important to you. Could you submit, Mr. Pace, for your group 
and all your associates, some sort of statement on the patent situation 
that we can have examined by some advisory group that does advise 
us on patents so that this might be handled by the experts and not by 
us as individuals? 

Mr. Pace. Yes, sir. 

Mr. Harris. Would you prefer to wait until we come to agreement 
with AEC on the patent clause or have it submitted before? 

Chairman ANnverson. I would say it this way. As far as the com- 
mittee is concerned, we don’t know anything about this anyhow. You 
can wait as long as you want to. We are merely trying today to get 
a little work out of the road so that if by some chance the Atomic 
Energy Commission should come to us with a proposition we would 
not then have to submit it to a patent advisory committee that would 
take 3 months to give us an answer. You just guide yourself ac- 
cordingly. 

tepresentative Horirretp. On this further question of the presenta- 
tion you intend to make, it might be well for you to comment on the 
international aspects of the patent situation and particularly in re- 
gard to such patents as may be already filed upon by the United 
Kingdom in this high temperature field. Also, whether you have 
taken into consideration the patents that have been filed on the Rover 
and ANP work which might also conflict with some of the patent ap- 
plications which you have made. You have had access, as I under- 
stand, to certain material. If we had more time I would like to have 
gone into the subject as to on what basis you had access to the Rover 
work. Was it on a need to know? Was it on a contractor basis? 

Dr. p—E HorrmMann. I don’t believe we have, sir. To the best of my 
knowledge the only thing we did was to apply to all sources in this 
country for what we might be furnished under our access permit. 
We did not. 

Chairman ANpERsoN. You sent your people to Los Alamos? 

Dr. pe Horrmann. Under our access permit program. 

Chairman Anperson. I do not think Los Alamos would agree with 
you on that. 


This is dated December 29: (The entire letter will be found on p. 
63.) 


Representatives of General Atomics recently visited Los Alamos as contractors 
to the Department of Defense and AEC. In connection with their AEC work 
general discussions were held on high temperature gas cooled graphite reactors. 












































Is that the access permit? 

Mr. Picrorp. This statement to our knowledge is not correct. We 
know of the confusion that came with that visit. 

Chairman AnpErson. We were right there the day after, or some- 
thing like that, and it was fresh in everybody’s mind, I myself asked 
the question, what is General Dynamics doing here? Was it here to 
find out about. the gas-cooled proposition that they are going to sub- 
mit to the committee later on ¢ 

Mr. Picrorn. The visit that was made by this team to Los Alamos 
was entirely under the access permit and not under the auspices of 
any contract with the Commission or the Defense Department. 
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Chairman Anperson. Then you would say that the letter from 
Mr. Luedecke, the general manager, dated December 29, is in error? 

Mr. Picrorp. Sir, the information that I have heard is not con- 
sistent with what I know of this visit. 

Dr. pp HorrMann. I will be glad to check this for you, Senator. 

Mr. Ramey. The question is whether the Rover program is open 
under the access program. 

Dr. pe HorrMann. I merely aso Se Say eee 
our people go to Los Alamos ‘under the access program. I said it was 
all right. 

Chairman Anverson. Do you think the Rover program is open 
under the access program ? 

Dr. pe HorrmMann. I don’t know the answer. There are certain 
phases that may not be classified. I have not dealt with classification 
for years. It may be that the general phases of the work are available, 

Chairman Anperson. I am only concerned because I don’t want 
people to spend a lot of money on patents. 

Dr. pe HorrmMann. I could not agree more. It was not our intent, 
I sent them under the access permit to get any information that 
could be given to them. 

Chairman Anperson. I do not know any other way to clear these 
things up other than to bring them on top of the table. 

Dr. pe HorrMann. I am glad you have. I will check into this and 
bring it to the attention of the committee. They could not have 
visited there without prior authorization. 

Representative Hortrrecp. I think it would be good to read this 
letter, under the date that the chairman gave: 

In response to your request for information on the industrial participation 
in the program we are enclosing a list of industrial contractors currently en- 
gaged on Rover, Pluto, and ANP program. The question was raised how much 
information General Atomics was receiving on these programs and on what 
basis. On April 16, 1958, authorization was given by General Atomics for eight 
employees having access to limited information on the basis of that firm’s con- 
tract to operate a maritime gas-cooled reactor. Information on the technology, 
and so forth, would upon request be released to the firm. Agreement was made 
that request for the same eight individuals to make visits to discuss above infor- 
mation would be honored to visits at places where this work is being conducted. 
In granting the access caution was given about the danger of obtaining informa- 
tion from a Classified project for us in an unclassified one and stipulation was 
made for handling any reports which might contain any ANP information. 

It does bring up the point whether the eight people who visited from 
your company on the ANP project, w hether that information which 
was in the Rover project was valuable to you in the formulation of 
this project. 

Dr. p—E Horrmann. Let me state something which I think is im- 
portant. To the best of my knowledge, I am trying to recall when that 

visit took place, that visit took place when this - program was com- 
pletely formulated. You have the date there; I don’t. It must have 
been some time in the fall. 

Chairman Anperson. There is no question about it being in the 
fall. 

Dr. pe Tlorrmann. It was not for incorporation into this pro- 
posal. It was a normal way of finding under the access permit any 
technical information that we could relev antly be given. If there 
is any misunderstanding I would be very unhappy. 

(Discussion off the record. ) 
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Mr. Ramey. We were talking about the Rover program. 

There has also been the suggestion that maybe AEC ought to 
substitute the General Dynamics reactor for the ANP reactor. 

Dr. pe Horrmann. I think the best answer I can give you is that 
we have had such a problem in our company because we are trying 
to carry out work for the U.S. Government. We have actually had 
information on the MGCR program which we have carefully not 
transferred to the HTGR program. We have transferred infor- 
mation vice versa. The MGCR is tending to a fuel element of not 
exactly this kind. We have seen to it that there is a one- way street 
which does not go the other way. This has been our earnest desire 
and attempt. Our visit request under the access permit is a request 
which I think we would make again, to give us as much information 
as we can get. Also, we do not in any way get into any situation 
where we transfer within the company. This is strictly not our 
intent. 

Mr. Ramey. The Los Alamos Laboratory people were under the 
impression that this was a part of the access program. The AEC 
people, however, indicated that this was not under the access pro- 
gram and wrote us to this effect. 

Dr. pp Horrmann. Thank you very much for clarifying this be- 
cause this would check with what I know, namely, that we went to 
Los Alamos under the access program. If there is misunderstand- 
ing up the line, I am delighted that you clear it up. 

Mr. Ramey. The problem here is whether other people have 
access to the same information. 


(Additional information, in the form of correspondence, on this 
subject follows :) 


U.S. AToMic ENERGY COMMISSION, 
Washington, D.C., December 29, 1958. 
Mr. JAMES T. RAMEY, 
Erecutive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 

DEAR Mk. RAMEY: During your recent visit to Los Alamos, we understand 
that you gained the impression that representatives of the General Atomic Divi- 
sion, General Dynamics Corp. had been to Los Alamos for the purpose of discuss- 
ing the Rover project. Subsequently, you inquired as to why General Atomic 
was obtaining Rover technology at Los Alamos and verbally requested the AEC 
to provide you with a report on the extent of industrial participation in the 
Rover and ANP programs, and specifically, how much information General 
Atomic was receiving from these programs and on what basis. 

Representatives of General Atomics recently visited Los Alamos as contractors 
to the Department of Defense and the AEC. In connection with their AEC 
work, general discussions were held on high temperature gas-cooled graphite re- 
actors. General Atomic also has a contract with the Advanced Research Proj- 
ects Agency ARPA) concerned with advanced concepts of nuclear propulsion 
and only remotely related to Rover. Dr. Bradbury has assured us that these vis- 
its were made in accordance with established procedures and that no specific 
briefings or discussions concerning Rover were held. 

In response to your request for information on the extent of industrial partici- 
pation in the program, we are enclosing a list of the industrial contractors cur- 
rently engaged in work on the AEC Rover, Pluto, and ANP programs. 

A question was raised as to how mach information General Atomic was re- 
ceiving from these programs and on what basis. On April 16, 1958, authoriza- 
tion was given by Major General Keirn for eight specified employees of General 
Atomic to have access to limited ANP information on the basis of that firm’s 
contract with the AEC to design, develop, fabricate, erect and test operate a 


maritime gas-cooled reactor. Information on gas-cooled reactor technology 


(including moderators, fuel elements, and materials) from the Manned Aircraft 
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Reactor Program and Project Pluto would, upon request, be released to the 
firm. Agreement was made also that requests for the same eight individuals to 
make visits to discuss the above information would be honored for visits to 
places where this work is being conducted. 

In granting the access, caution was given about the danger of obtaining in- 
formation from a classified project for use in connection with an unclassified 
one, and stipulations were made concerning the handling of any reports gene 
rated which might contain any ANP information. 

We appreciate your interest in these programs and your concern for any 
possible unauthorized disclosures relating to them. If we may be of further 
assistance, please do not hestiate to call on us. 

Sincerely yours, 
A. R. LUEDECKE, 
General Manager. 


INDUSTRIAL PARTICIPATION IN ROVER, PLUTO, AND ANP PROGRAMS 
PROJECT ROVER 


Contractor Description of work 
Bendix Aviation Corp., Southfield, Mich_._ Development of linear pneumatic posi- 


tional servomechanisms. 
Rocketdyne Division, North American 


Aviation, Canoga Park, Calif.._..__--- Development of test nozzles. 
Edgerton, Germeshausen & Grier, Inc., 
I oi oh Same e Design, procurement, assembly, instal- 


lation, calibration, and operation of 
signal transmission and data record- 
ing systems. 
Nuclear Energy Products Division, Amer- 
ican Car Foundry Industries, Albu- 
erinnane) I Mei an ce ee Design and fabrication of Kiwi-A pres- 
sure shell and mechanical appurte 
nances. Furnish prime mover and 
ear with remote controls. 
Air Products, Inc., Allentown, Pa__---~-- Design, fabrication, and installation of 
propellent storage and feed system. 









Atomics International Division, North 
American Aviation, Inc., Canoga Park, 
URED eo pteaic seca cee aes. Research and development of reactor 

moderator materials. 


PROJECT PLUTO 








Atomics Internationa] Division, North Materials research and development. 
American Aviation, Canoga Park, Calif. 














Brush Beryllium Co., Cleveland, Ohio_-_-_- Do. 
Curtiss-Wright Corp., Quehana, Pa____-_- Do. 
National Beryllium Co., North Bergen, 

DR acceso aah cdi ok Na a a eS Do. 





MANNED AIRCRAFT PROGRAM 


General Electric Co., Evendale, Ohio_.___ Research, development, and testing of 
reactors for aircraft. 
Pratt & Whitney Aircraft Division, 
United Aircraft Corp., Hartford, Conn. Research, development, and testing of 


experimental reactor components. 
Union Carbide & Carbon, Oak Ridge Na- 







tional Laboratory, Oak Ridge, Tenn__._ Materials research and development. 
Phillips Petroleum Co., Idaho Falls, 

ao nella cn charlene eee ia emeiaas Irradiation services, MTR-ETR. 
Sylvania Corning Nuclear Corp., Bayside, 

ON ee a ae Materials research and development. 
Brush Beryllium Co., Cleveland, Ohio____ Do. 
Denver Research Institute, Denver, Colo_ Do. 


Armour Research Foundation, Chicago, 
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CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 


February 10, 1959. 
Mr. A. R. LUEDECKE, 


General Manager, Atomic Energy Commission, 
Washington, D.C. 


Dear Mr. LUEDECKE: As you know, Senator Anderson, James T. Ramey, and 
I visited Los Alamos on November 19, 1958. We received a briefing on the 
Rover program at which time we learned that representatives of General Dy- 
namics Corp. had shortly before visited Los Alamos to obtain information with 
respect to their civilian program. As a result of some uncertainty as to the 
basis of their visit an informal inquiry was made of AEC by the Joint Commit- 
tee executive director as to the circumstances of that visit. 

In your response to the executive director, by letter dated December 29, 1958, 
you advised that the General Dynamics representatives ‘‘recently visited Los 
Alamos as contractors to the Department of Defense and the AEC.” It is my 
understanding that the visit was made on November 13-14, 1958. 

In an executive session hearing before the Joint Committee of February 7, 
1959, Dr. Frederic de Hoffman and his associates denied that the General 
Dynamics representatives who visited Los Alamos in November 1958 had done 
so as Government contractors. They maintained that the visit was pursuant to 
the access permit program and hence the information obtained was such that 
is available to any access permittee. 

On February 9, 1959, it was ascertained from the Commission by a member 
of the Joint Committee staff that the visit of November 13-14, 1958, by General 
Dynamics was under authority of that company’s contract AT (04-8)-187, the 
maritime gas-cooled project, and not pursuant to the access permit program. 
It was also ascertained that 12 representatives of the General Dynamics Corp- 
apparently have access to all Rover, Pluto, and ANP classified technology. 

In view of the discrepancy between the statements of the General Dynamics 
representatives at the February 7, 1959, Joint Committee meeting and the rec- 
ords of the Commission, I request that the Inspection Division of the AEC be 
instructed to investigate this matter and to make a report of its findings to 
the Subcommittee on Legislation. In conducting its investigation, I believe the 
Inspection Division should also determine the following: 

1. What information did the General Dynamics representatives have access 
to in their visit of November 13-14, 1958, to Los Alamos under their clearance as 
Government contractor-personnel which they would not have had under the 
access permit program? 

2. What access does the General Dynamics Corp. and its associates in the high 
temperature gas cooled civilian project (Bechtal and HTDRA) have to in- 
formation classified or otherwise in the Rover, Pluto, and AMP projects? In 
this connection, I desire to know of any visits by their representatives to AEC 
and AEC-contractor installations to obtain information concerning these proj- 
ects from the time these projects were instituted. I would wish to know the 
identity of their representatives who made these visits and whether clearance 
for the visits were under the access permit program or otherwise? 

3. (a) What procedures does General Dynamics have to assure that classified 
information authorized by the Aircraft Reactors Branch to the 12 designated 
representatives is not being used in its civilian projects? In this regard I would 
wish to know if any of the 12 General Dynamics representatives to whom 
classified aircraft reactor information is being designated are also involved in 
work on the General Dynamics gas-cooled reactor proposal? 

(b) What procedures does AEC have to assure that classified information 
made available to private companies under authority of and solely for U.S. 
Government projects is not used by the companies to their advantage in other 
projects in which they have interest? How does the Commission implement 
these procedures with respect to General Dynamics? 

I would appreciate it if the Inspection Division could look into this matter and 
make its detailed report as soon as possible. 

Sincerely yours, 
Cuet HOtirieE.p, 
Chairman, Subcommittee on Legislation. 
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FENERAL DYNAMICS CORP., 
New York, N.Y., February 11, 1959. 
Hon. CLINTON P. ANDERSON, 
U.S. Senate, Washington, D.C. 


DeaR SENATOR ANDERSON: At the Joint Committee on Atomic Energy hearing 
on February 7 concerning the Philadelphia Electric-HTRDA proposal, the ques- 
tion arose about a recent visit made by General Dynamics personnel to Logs 
Alamos. I have had an opportunity to examine the matter further and find 
that Dr. Pigford and I were indeed not in possession of the full facts in this 
matter when making our reply to your questions. You will recall that I stated to 
you that I would check into the facts of this matter and report these to you. 
Upon so checking I find the following: 

Although the management of General Atomic Division, including myself, were 
under the impression that the visit of Dr. Gurinsky and Dr. Simnad and asso- 
ciates was being made under the access permit, the visitor form 277 in fact 
stated the visit was being made under the MGCR. I shall elaborate more fully 
below how this error appears to have arisen. 

Your committee raised the question whether information obtained at Los 
Alamos contributed to the formation of the November 21 proposal. I believe 
you will be reassured to know that this was not the case. As you know, by then 
this reactor had been under technical discussion for more than a year. In Av 
gust 1958 the General Dynamics Corp.-Bechtel Corp. report was issued describing 
the 40 electrical megawatt system. The visit of the General Dynamics personnel 
to Los Alamos took place on November 13 and 14, 1958. The proposal to the 
Commission by Philadelphia Electric had, of course, been essentially prepared in 
Philadelphia by that time. The people involved in the Los Alamos visit returned 
to General Atomic in San Diego on the weekend of the 15th of November. By 
this time the proposal to the Commission was being printed in Philadelphia, inas- 
much as it was being taken up with the Atomic Energy Commission on Wednes- 
day, November 19 in Washington, D.C., and was formally submitted on Novem- 
ber 21, 1958. 

I have checked with Dr. Gurinsky and Dr. Simnad regarding the use of the 
information discussed at Los Alamos since that time. They assure me that the 
information gained as a result of the visit has not been used in the HTGR 
design or development to date. If the receipt of any such information results 
in an invention in this project, the disposition of title to such invention would 
be determined by the Government under the proposed patent clause which we 
are negotiating with the AEC. 

Let me now return to reporting to you in detail what I have been able to 
ascertain about the circumstances surrounding the visit. 

In October, General Atomie scientists made arrangements to visit Los Alamos 
to discuss high temperature properties of graphite and the properities of ura- 
nium, zirconium, titanium, and thorium carbides. The initiation of this visit 
is recorded in an exchange of correspondence between Dr. David Gurinsky, of 
General Atomic, and Dr. R. B. Baker, of LASL, dated October 27 and 29, 
respectively, copies of which are attached. You will note that the letter from 
Gurinsky expressly indicates that General Atomic was interested in exchanging 
information on two different high temperature gas-cooled reactors; one, sup- 
ported by the AEC and the Maritime Commission, and a different one sponsored 
by General Atomic as a commercial development. 

Following the exchange of this correspondence Dr. Pigford, assistant labora- 
tory director, instructed the General Atomic employees involved in this visit 
that the visit was not to take place under the MGCR contract as alluded to in 
Dr. Gurinsky’s letter, but was to be made strictly within General Atomic’s 
access permit. 

Following the hearing we checked the visit record at General Atomic and 
found that the visit notification had been made on visit form No. 277 and re 
ferred to the MGCR contract. Dr. Gurinsky, who led the group which was to 
visit, assured me that shortly before the actual visit was to be made they were 
definitely under the impression their group was to go under the access permit 
auspices only and, therefore, feel that form No. 277 was prepared in error. 
They state further that they were unaware at the time of their visit that form 
No. 277 actually referred to the MGCR and believed it referred to the access 
permit clearance, since they were unaware of the error which allowed the 
wrong visit form to go forward by the General Atomic security office. The 
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General Atomic visit file reflected copies of the Gurinsky-Baker letters referred 
to above which apparently formed the basis for the use of the improper form. 

Our records reflect that the visit to Los Alamos took place on November 13 
and 14 by Dr. David H. Gurinsky, Dr. Massoud Simnad, Mr. Walter V. Goeddel, 
and Mr. Dale Johnson. 

Our check with the people who made he visit and their thoughts pertaining 
to the visit indicated the following: LASL personnel held technical discus- 
sions with General Atomic visitors and provided the technical references to the 
reports where the information discussed verbally was contained. The reports 
referred to were: 

(a) AEC D-4260: “Preliminary Investigation Into Preparation of Extruded 
Graphite” (declassified March 18, 1958). 

(ob) LA-2198: “Turret, High Temperature Gas Cycle Reactor Proposal” (pub- 
lished January 23, 1958). 

(c) A/Conf. 15/P/613: “Geneva Paper-Diffusion of Fission Products at High 
Temperatures From Refractory Matrices” (G. A. Cowan and C. J. Orth). 

(d) Paper by W. V. Green et al., to be presented at AIME meeting on Febru- 
ary 15, 1959. Abstract submission deadline (to the institute) was November 
1, 1958. 

The General Atomic personnel ali has “Q” clearances. They were not, how- 
ever, at the time of the visit, authorized access to C—84 or C—86 information. 

May I also say that we are well aware of the contractual obligations and as 
well as other security prohibitions preventing transfer of any information ob- 
tained under the MGCR contract and, in particular, under categories C—84 and 
C-86 being made available to any commercial activity at General Atomic. My 
instructions have consistently been to meticulously live up to these obligations. 

I sincerely regret that I was not aware of the actual circumstances surround- 
ing the Los Alamos visit when I testified before your committee. I believe this 
letter sums up the facts as we understand them and would appreciate having 
Dr. Pigford’s and my testimony supplemented accordingly. 

Yours sincerely, 
FREDERIC DE HOFFMANN, Vice President. 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., May 15, 1959. 
Hon. CHET HOLiIrFIe.p, 
Chairman, Subcommittee on Legislation, Joint Committee on Atomic Energy, 
Congress of the United States. 

Dear Mr. Houirrerp: A report to the General Manager by the Division of 
Inspection of the Atomic Energy Commission, on the subject matter contained 
in your letter to me of February 10, 1959, is attached. 

The report is an internal document of the Commission and its substance would 
normally be transmitted to you by separate report. However, due to the ne- 
cessity for the specific detail contained in the report to the understanding of 
the problem, the full report is transmitted in this instance. 

In reviewing the report, it is noted that the particular visit covered by the 
report was not included in the listing of visits contained in exhibit D. The 
listings in this exhibit are in addition to the visit which is the subject of the 
report. 

Sincerely yours, 
A. R. LuEDECKE, General Manager. 


CONGRESS OF THE UNITED STATES, 

JOINT COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C., May 25, 1959. 

Gen. A. R. LUEDEOKE, 

General Manager, U.S. Atomic Energy Commission, 

Washington, D.C. 


DeAR GENERAL LUEDECKE: I am in receipt of the report to the General Man- 
ager, AEC, from the Division of Inspection which you forwarded to me by 
letter dated May 15, 1959. 
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When the Commission has completed its review of the report, I would appre- 
ciate it if you will inform me as to the Commission’s comments and any action 
to be taken. I would be particularly interested as to views the Commission may 
have relative to correcting possible deficiencies in existing administrative econ- 
trols to assure against commingling of restricted data available to a company 
through Government contract with commercial work of that company. 

Thank you for your assistance. 

Sincerely yours, 
CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation. 

Chairman Anperson. We are going to close up here quickly. Are 
there additional questions here ? 

If not, let me say this to any member of the committee who desires 
to do so: If you have additional questions and will submit them we 
will attempt to get supplementary answers to put in the rec ord. 

Dr. pe Horrmann. If I may make a request, Senator, since I an- 
swered a lot of technical things that our technical people would 
answer better, would you allow us, without in any way changing the 
content, to check the technical accuracies? If I said 660, make 
sure it. is 660 and not 990. 

Chairman Anperson. Without objection on the part of any of the 
groups that are here, and I understand it is satisfactory to Mr. Pace, 
Mr. Rincliffe, and Mr. Ginna that the discussion we ‘have had this 
morning can be prepared for publication, and in case the Atomic 
Energy Commission submits to us a proposal under this, could be 
printed for the information of the Congress. It will be understood, 
since many technical questions have been asked and technical answers 
have been given, that we will follow the usual practice and Mr. Ramey 
will submit the testimony to any people who desire it in this group 
here today so that they may have opportunities to clarify testimony 
as given. Changes or alterations in the testimony must. be approved 
by Mr. Ramey on behalf of the committee. 

Representative Hosmer. Mr. Chairman, there seem to be some ques- 
tions in this list that we have not covered this morning. I wonder if 
they might submit appropriate answers 

Chairman Anprrson. I think Mr. Hosmer has made an excellent 
suggestion. Without objection, the staff will be asked to go through 
the suggested questions and request the group here, General Dynamics 
or others, to give us additional information. For example, I want to 
have something put in this record about the site in Pennsylvania, 
Maryland, or elsewhere, where this is to be built. Whether the Safe- 
guards Committee has decided it is a proper place to build it. We 
made a transaction with reference to a reactor at Piqua, Ohio, and 
about the time they were ready to build it somebody said the site 
was no good. We should have known that before we were as far along 
as we were. We hope that Philadelphia Electric will submit a com- 
plete statement on the site, safety, and such supporting information 
as obtained from the experts involved in it. Therefore, without 
objection, the staff will submit through General Dynamics questions 
that remain on the list we have and answers will appear with the 
other questions and answers. 

Thank you very much, gentlemen. 

(Correspondence requesting additional information from General 
Dynamics Corp. and the material requested follow :) 
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CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
February 10, 1959. 





Mr. C. A. ROLANDER, 


Assistant to the Manager, General Atomics Division, General Dynamics, 
Washington, D.C. 


DEAR MR. ROLANDER: Enclosed for your distribution to participants from 
General Dynamics, Philadelphia Electric, and High Temperature Research As- 
sociates are four copies of the transcript of the Joint Committee hearing held 
on Saturday, February 7. 

It would be appreciated if you would arrange for the record to be reviewed 
for accuracy and any necessary corrections made for our consideration. It 
will be of assistance if corrections are entered directly into the copy reviewed 
by the respective witness and then all corrections correlated into one copy prior 
to return to the Joint Committee. 

It was also understood that the participating firms would have an opportunity 
to supplement the record by means of statements with respect to any points 
discussed. Furthermore, it was understood that statements would be prepared 
providing answers to questions which were not covered in the committee memo, 
dated February 7, 1959 (copy attached). A copy of this memo was given a 
member of the technical staff of General Dynamics for review. 

The following are our offhand suggestions as to questions which were not 
fully covered during the hearing: 

1. Project initiation. Subsections (a) through (e). 

2. Project direction. 

4. Patents. Subsections (a), (c), (d), and (e). Further comment may also 
be desired on subsection (b). 

5. Access to information. Subsections (a), (b), (c). 

6. Termination. 

10. Research and development costs. 

13. Experimental physics data. 
ih 
1 
1 
























». Fuel-element tests. 

6. Coolant purification. 

7. Thorium-U™ cycle. 

19. Natural uranium. 
23. Impile test facilities. 

24. Helium availability. 

26. Impervious graphite. (Includes permeability data and other information 
to indicate the progress made in developing impervious graphite fuel-element 
cans. ) 

27. Fuel-element abrasion. 

28. Reactor safety. 

29. Legal requirements. 

It is understood that the participants may supplement the record in relation 
to other questions in the memorandum or on other matters discussed during 
the hearing. 

Very truly yours, 


















JAMES T. RAMEY, Executive Director. 







GENERAL DYNAMICS CoRP., 
February 18, 1959. 





r 





Mr. JAMES T. RAMEY, 


Erecutive Director, Joint Committee on Atomic Energy, 
Washington, D.C. 


Dear Mr. RAMEY: Enclosed is copy No. 6 of the transcript of the Joint Com- 
mittee hearing held on Saturday, February 7. This contains the corrections 
thought necessary by the witnesses representing the participating firms. 

Also enclosed are 25 copies of answers to the questions mentioned in your letter 
of February 10 which were not fully covered during the hearing. These answers 
have been coordinated among Philadelphia Electric Co., HTRDA, Bechtel Corp., 
and General Dynamics Corp. 

We will be happy to furnish other information to the committee if desired. 

Very truly yours, 













FREDERIC DE HOFFMANN, 
Vice President, General Dynamics Corp., 
and Division General Manager, General Atomic Division. 
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SUPPLEMENTAL INFORMATION REQUESTED BY JOINT COMMITTEE ON ATOMIC ENERGY 
FOLLOWING HEARING OF FEBRUARY 7, 1959 


1. (a) When and how was this project started? 

The reactor concept on which this project is based was selected for develop- 
ment by General Dynamics almost 2 years ago. General Atomic Division came 
to this conclusion because it believed this system offered the greatest possibility 
of achieving economical nuclear power in the United States within a reasonably 
short time. One of the principal advantages of the system is it relative simplic- 
ity and compactness so that it can be built at low capital cost. Its high tempera- 
tures offer a means of achieving steam production at modern steam turbine con- 
ditions allowing standard powerplant equipment. Its high thermal efficiency, 
achieved without compromising the low capital costs, contributes to low operat- 
ing costs, and its fuel elements offer the possibility of longer burn ups. At 
General Atomic $1.5 million of private funds have been expended in the develop- 
ment, experimental investigation, and study of the system. About a year ago 
Bechtel Corp. and General Dynamics began a cooperative program to develop 
a total powerplant system using the General Dynamics reactor concept. 

The association with the utility industry dates back to the summer of 1957 
when San Diego Gas and Electric Co. became identified with this program, 
Early in 1958 eight utility companies,’ organized as the Rocky Mountain- 
Pacific Nuclear Research Group, joined with General Atomic in a development 
program relating to this system. In addition to these financial participants, the 
system was described to and its development followed by a number of other 
utility companies. Early in 1958 the system was described to a number of other 
utilities including Southern California Edison Co., Pacific Gas & Electric Co., 
Rochester Gas & Electric Co., Philadelphia Electric Co., and others. In the 
summer of 1958 intensified efforts were made by General Dynamics and Bechtel 
to enlist support for the full development, design and early construction of a 
prototype reactor of this type. A number of utility company presidents went 
to Europe in the late summer of 1958 to investigate nuclear power developments 
in various countries. They met in Geneva for the Second International Con- 
ference on the Peaceful Uses of the Atom and many conversations took place 
there within this group and with executives of General Dynamics, who were 
also present at Geneva. 

It was reported to this group that Southern California Edison Co. was quite 
interested in the characteristics of this reactor, the probable economics of the 
system, and the possible location of the reactor on a selected system. 

Following the Geneva Conference the Southern California Edison Co. invited 
a number of utilities to attend a briefing session about this reactor at La Jolla, 
Calif. on October 17, 1958. The Southern California Edison Co. offered to 
sponsor the construction of such a power reactor on its system, with a con- 
tribution not to exceed $9 million, or if some other utility would act as sponsor 
it would contribute $3 million. Similar briefing sessions were held by the utilities 
with General Dynamics and Bechtel Corp., which were willing to construct the 
plant, in New York, Chicago, and Philadelphia. It is interesting to note that 
the early financial participants with General Atomic and many of the com- 
panies whose representative examined and followed General Atomic’s develop- 
ment effort form the nucleus of the High Temperature Reactor Development As- 
sociates, Ine. 


1. (b) Why did Southern California Edison pull out? 


While the above-mentioned utility briefing sessions were going on Southern 
California Edison Co. had been appraising the possible operating cost of the 
reactor to the sponsoring utility in excess of conventional plant costs and the 
effect of this in addition to the $9 million initial investment toward construc- 
tion. Based on this appraisal it decided that it would prefer not to be sponsor 
and operator of the project, but would take an active part in it as a contributing 
member of a group to the extent of the $3 million it originally pledged, and 
so notified General Dynamics and the interested utility companies. This im- 
mediately presented the problem of finding a large utility who would sponsor 
the construction of the plant on its system and be responsible for its operation. 
When Philadelphia Electric Co. learned that a sponsor was needed it immediately 


1 Arizona Public Service Co., California Electric Power Co., Pacific Power & Light Co., 
Portland General Electric Co., Public Service Co. of New Mexico, Utah Power & Light Co., 
Public Service Co. of Colorado, and Washington Water Power Co. 
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reviewed its earlier technical and economic studies made in April and June. 
As a result of this review it decided that it could sponsor the project provided its 
technical appraisal was concurred in by a major segment of the industry and 
that financial support to the extent of at least $16,500,000 could be obtained for 
the research and development associated with the design and construction of the 
proposed prototype plant as a development project. Subsequently the High Tem- 
perature Reactor Development Associates, Inc., was formed with R. E. Ginna, 
chairman of the board of Rochester Gas & Electric Corp. as president and 52 
utilities including Philadelphia Electric Co. as participating members, com- 
mitted to contribute necessary financial support. Accordingly, Philadelphia 
Electric Co. submitted its proposal to the AEC. 


1.(c) What degree of consideration was given to the reactor concept by Phila- 
delphia Electric prior to entering into the project? 

A visit was made in October 1957 to the laboratories of the General Atomic 
Division of General Dynamics to discuss with them the various reactors being 
studied by their scientists. The gas-cooled, graphite-moderated reactor concept 
was reviewed with them. A representative of the General Atomic Division visited 
Philadelphia Electric in April 1958 to discuss recent developments on the graphite 
moderated reactor. A copy of their study, entitled “General Atomic’s High Tem- 
perature Gas Cooled Power Reactor’ dated April 14, 1958, was furnished to 
Philadelphia Electric Co. on a confidential basis. This study was reviewed and 
evaluated by Philadelphia Electric engineers and was considered an extremely 
interesting design which held real promise of a major step forward in the genera- 
tion of atomic power. In June 1958 executives of General Dynamics reviewed 
with the top officials of Philadelphia Electric Co. the progress they had made in 
their research program and in the development of this concept, and had a detailed 
technical discussion of the advantages inherent in it. At the time of the Geneva 
meeting further discussions were held regarding the high temperature, gas cooled 
reactor. A meeting in California sponsored by the Southern California Edison 
Co., was held in October to solicit support for this reactor which they were 
considering constructing on their property. This meeting resulted in a favorable 
report by the Philadelphia Electric representative and a recommendation for 
financial assistance to the project. As a result of this recommendation and the 
earlier studies the Board of Directors of Philadelphia Electric Co. approved 
support of this project to be sponsored by Southern California Edison Co. 

Shortly thereafter this, when a new sponsor was required, Philadelphia Electric 
instituted additional economic studies and detailed discussions to determine 
whether or not it could sponsor this reactor. As a result of this review it 
decided that it could sponsor the project provided its technical appraisal was 
concurred in by a major segment of the industry and that financial support to the 
extent of at least $16,500,000 could be obtained for the research and develop- 
ment associated with the design and construction of the proposed prototype 
plant as a development project. Concurrence of other technical representatives 
and financial support was obtained and on this basis the proposal was prepared 
and submitted to the Atomic Energy Commission. 


1.(d@) What consideration was given to the reactor concept by HTRDA prior 
to entering the project? 

While the financial commitments were being sought from the utilities a non- 
profit corporation—High Temperature Reactor Development Associates, Inc. 
was organized with perpetual existence and broad charter powers in the field 
of nuclear research and development. As such it became the vehicle for handling 
contributions from member companies in aid of this particular project and it 
may participate in future programs in the nuclear field if its board of trustees 
should see fit to do so. Many of the utilities which have become members of 
HTRDA were the original utilities working with General Atomic and hence 
were thoroughly familiar with the proposed type of gas-cooled reactor. 


1. (e) Is the commitment made by HTRDA to support the project firm? 


Each of the participating utilities in HTRDA has entered into a written con- 
tract with the Philadelphia Electric Co., whereby each agreed to pay its con- 
tribution commitment to HTRDA. These commitments aggregate $16,804,508 
and are firm, subject only to the condition that Philadelphia Electric will enter 
into a contract with the AEC for the design, construction, and operation of the 
proposed plant; that AEC will enter into a contract with General Dynamics for 
a program for the research and development of the plant, and that PE and 
HTRDA will enter into a fixed price contract with Bechtel Corp. for the research, 
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development, design, and construction of the plant. This last condition has been 
satisfied. Copies of the various contracts that have been executed between 
HTRDA, PE, General Dynamics, and Bechtel have been furnished to the AEG, 


2. Project direction: Who will be responsible for the overall project—that is, for 
direction and coordination of the research, development, design and con- 
struction work? 

Under the proposal, the direction and coordination of the research and develop- 
ment is the responsibility of General Dynamics while the coordination of the 
design and construction is the responsibility of Philadelphia Electric Co. The 
two companies will work closely together to assure full coordination for the 
successful prosecution of the entire project. Overall matters of coordination 
will be resolved by Philadelphia Electric. 

4. (a Whatis the current patent situation? 


General Atomic Division of General Dynamics Corp. has taken active steps to 
file patent applications on inventions or discoveries which have arisen in the 
HTGR project. Seventeen applications covering inventions or discoveries which 
have arisen out of the HTGR project are now on file in the Patent Office. Two 
additional patent applications are presently under preparation and further 
applications are planned. 


4. (b) What patent provisions will be proposed? 


The patent provisions contemplated in the agreement to be consumated with 
the AEC are as follows: 

(1) Under the AEC-PE agreement, AEC will be entitled to all rights to inven- 
tions pertaining to atomic energy and to inventions by PE employees in work 
paid for by AEC or conducted in AEC contractor facilities subject to PE and 
HTRDA and its member companies receiving nonexclusive, royalty-free licenses. 
With respect to other nonatomic energy inventions made by PE employees, AEC 
will retain a nonexclusive, irrevocable, royalty-free license. All subcontract 
patent provisions will be mutually agreed upon. The GD subcontract with PE 
for the supply of fuel and the GD subcontract with Bechtel for the nuclear steam 
generation portion of the plant will incorporate patent provisions similar to those 
in the AEC-GD contract for research and development. 

(2) Under the AEC-GD agreement— 

(a) AEC will receive a nonexclusive, irrevocable, royalty-free license for 
governmental purposes on such atomic energy inventions arising out of the GD 
support work on this project during the period September 1, 1957, to Jan- 
uary 1, 1959, as in fact, have been reduced to practice (completed). Such 
inventions will be listed in an appendix to the contract and all other inventions 
or discoveries arising from said work shall be presumed to come under the 
terms of the provisions described in paragraph (c) below. 

(b) AEC will also receive a nonexclusive, irrevocable royalty-free license to 
make and use and have made and/or used throughout the world for govern- 
mental purposes in the manufacture and use of government-owned or government- 
operated reactor facilities, under any inventions or discoveries owned or 
controlled by GD or in which GD has the right to grant licenses without the 
obligation to pay royalties, which inventions or discoveries are incorporated into 
the PE nuclear power plant. 

(ec) AEC will receive all rights to inventions arising under the contract on 
and after January 1, 1959, except that GD will retain a nonexclusive, irrevocable 
royalty-free license in infield; GD also will receive exclusive outfield rights 
subject to a Government license on inventions in areas where it has an estab- 
lished patent position. 

(d) On inventions and discoveries owned by GD and described in paragraphs 
(a) and (b) above, GD agrees to grant nonexclusive licenses for use in reactor 
facilities of a type similar to the PE plant on reasonable terms to responsible 
private parties upon AEC request. The Commission will make such request 
only when such inventions or discoveries are considered by the Commission 
to be necessary for the construction and operation of such reactor facility. 

(e) AEC will grant to GD a nonexclusive, royalty-free license to make and 
use in the construction or operation of nuclear facilities of a type similar 
to the PE facility, under any invention or discovery owned by AEC or in which 
AEC has the right to grant a royalty-free license (AEC assumes no liability 
to GD for infringement of patent rights of others in the manufacture, con- 
struction, use, or operation of the PE reactor plant. 
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j. (c) What are the international aspects of the patent situation considering 
work done in the United Kingdom on the same basic concept? 


The United Kingdom, of course, has been working for some time on the devel- 
opment of gas cooled reactors. Their most recent work on these reactors has 
not been available to us. In order to determine the international patent situa- 
tion we have for some time been monitoring foreign patents in an effort to 
obtain the earliest possible information regarding the issuance of patents relat- 
ing to gas cooled reactors. Our purpose in monitoring such patents is that 
we believe that it is likely that patent applications covering such inventions 
would also be filed in the U.S. Patent Office. Of course the issuance of a foreign 
patent does not mean that it will be possible to obtain similar patent protection 
in the United States. 

While we have found a number of foreign patents relating to gas cooled re- 
actors, these patents are all of limited scope and in the opinion of our counsel 
would not interfere with the contemplated project. The proposed reactor which 
is presently under development by General Dynamics is significantly different 
from that presently being developed in the United Kingdom. While there are 
of course many basic similarities, we believe that these are likely to be in the 
public domain and unpatentable to anyone either in the United Kingdom or the 
United States. This judgment is based on the fact that the patents which 
have been issued in foreign countries and relate to gas cooled reactors are nar- 
row patents covering specific reactor details. We know of no patent which now 
prevents the construction or operation of the proposed nuclear plant. 


5. (a) What about AEC patents on Rover and ANP work? 


We do not know of any AEC patents on Rover and ANP work and we do not 
have information regarding patent applications on Rover and ANP work. 


5. (a) To what extent is the reactor concept similar to reactor concepts orig- 
inated at (1) Los Alamos (2) Livermore (3) UK AEA? 

Except for the use of graphite and for the use of certain physics critical ex- 

periment information (see the answer to question 13), GA is not aware of any 
relevant core designs originated at Los Alamos and Livermore. GA has read, 
however, LA-2198 dated January 23, 1958, which discusses a nitrogen cooled 
graphite-moderated nuclear reactor with a 1,300° F. exit gas temperature of 
quite different mechanical design than HTGR. 
As indicated by the report The Possibilities of Achieving High Temperatures in 
a Gas Cooled Reactor, R. L. Sheppard, et al. (reported at the Second United 
National International Conference on the Peaceful Uses of Atomic Energy and 
identified as A/CONF 15/P/314), the British 10 thermal megawatt high tem- 
perature gas cooled reactor has the following similarities to the 115 thermal 
megawatt HTGR proposal: 

(1) The fuel is homogeneously dispersed as carbides in a graphite matrix. 

(2) The coolant is helium. 

(3) The fuel is enriched uranium and the fertile material is thorium. 

(4) The fuel compacts are contained within relatively impermeable graphite 
and there is a backup venting system to handle fission product leakage. 

The major differences are as follows: 

(1) The General Atomic reactor is some 10 times as powerful, with an attend- 
ant increase in physical size. 

(2) The General Atomic fuel elements are geometrically quite different to the 
UK ones. We know of no UK proposal for metal clad elements, and in the un- 
clad case, the most significant difference is that the General Atomic scheme pro- 
vides for double containment of the fuel compacts by an inner graphite can and 
outer graphite sleeve, and uses individual cylindrical elements, whereas the UK 
reactor uses a multiple cluster arrangement, with no inner cans. Its fuel com- 
pacts are also in the form of thin hollow tubes, rather than solid cylinders. 
These differences appear to reflect a somewhat different philosophy of approach 
to the fission product control problem, in that the General Atomic scheme aims 
at the maximum retention and delay of fission product emission within the 
fuel elements, with trapping used only for final cleanup. 

(3) Control rods are located in the core region in the General Atomic reactor, 
and only in the reflector in the UK case. This is a major difference because in 
the cool reflector region it is possible to use cable and gravity operated rods 
working outside the reactor atmosphere, in reentrant pressure tubes, whereas 
in the much hotter core this simple solution is not possible. The General Atomic 
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approach was dictated by the larger size of the General Atomic prototype core. 
Such a solution is also required for future plants larger than the prototype. 

(4) The UK reactor has no facility for steam rasing, being cooled by water 
at room temperature. As a consequence of this, and their freedom from the 
necessities of plant optimizations in relation to electric output, both heat ex- 
changers and circulators small enough to fit into the main duct system can be 
employed. The concentric flow boiler and duct system employed by General 
Atomic is a solution to the problems arising in applying this class of reactor to 
practical duty. 


5. (b) What access have General Dynamics personnel to information (restricted 
or otherwise) in the Rover program? The ANP program? 

General Dynamics operates its commercial work under Access Permit No. 
754-2. Under Access Permit No. 754-2, General Dynamics Corp. has access to 
secret restricted data in the following categories: 

C-—4. Chemistry—General ; 

C-7. Chemistry—Radiation and radiochemistry ; 

C-10. Chemistry—Separation processes for plutonium and uranium ; 

C-16. Chemistry—Transuranic elements; 

C—20. Controlled thermonuclear processes ; 

C—25. Metallurgy and Ceramics; 

C-28. Particle accelerators and high-voltage machines; 

C-34. Physics and mathematics; 

C-31. Instrumentation ; 

C40. Radiation effects on reactor materials; 

C—41. Health and safety; 

C42. Reactors and production; 

C446. Criticality hazards; 

C-55. Technology—Plutonium ; 

C-56. Technology—Tritium ; 

C-70. Radioactive waste ; 

C-80. Reactors—Research and testing; and 

C-81. Reactors—Power. 

In the development of the HTGR program under the access permit a number 
of visits have been made to Atomic Energy installations throughout the country 
for the purpose of obtaining information available to access permittees which 
would further the development program of the HTGR. 

In addition to its access permit activities General Dynamics has various Goy- 
ernment contracts including a contract to develop a marine gas-cooled reactor 
with the AEC and the Maritime Commission. This reactor is a different type 
of reactor than the HTGR although the materials problems involved are in some 
instances similar. Certain of the personnel in its General Atomic Division en- 
gaged in the marine gas-cooled reactor program have authorization for access 
to information under category C-—84 or category C-—86, by specific authorization 
of the Aircraft Reactors Branch of the AEC. These personnel have not to date 
received authorization for access to Rover information. 

In a field not involving reactors, namely under an Air Force contract to study 
a possible means of space propulsion, certain General Atomic personnel could 
be authorized by the DOD to Rover information on a need-to-know basis. 


5.(c) To what extent is proposed project conditioned on access to Rover and 
ANP technical data? 


The proposed project is not conditioned on access to either Rover information 
or ANP technical data. As in any other reactor development program, within 
the necessary grounds of security restrictions, information developed under 
these programs might be advantageous to avoid duplication and to speed devel- 
opment. However, such information is not essential to the success of the HTGR 
and the proposal is not contingent on the availability of such information. 


6. Termination—Under what circumstances could be proposed agreement be 
terminated? 


Under the AEC-—PE agreement, the contract may be terminated at any time 
by a written agreement of the parties. PE, also, may terminate without further 
expense to the Government, if, after taking such steps as may be reasonably re- 
quired it cannot obtain the necessary licenses, regulatory agency approvals, or 
adequate liability insurance coverage, or 1f the AEC-GD contract is terminated. 

AEC shall be excused from further performance of its obligations under the 
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AEC-PE contract in the event of the failure of PE to perform its obligations 
under the contract, or in the event of the failure of GD to perform its obliga- 
tions under the AEC-GD contract. PE shall be excused from further per- 
formance of its obligations under the AEC-PE contract in the event of the 
failure of AEC to perform its obligations under the AEC—PE contract and the 
AEC-GD contract. 

Under the AEC-GD agreement, the contract may be terminated at any time 
by written agreement of the parties. 

Either party shall be excused from further performance of its obligations in 
the event of the failure of the other to perform its obligations under the con- 
tract. AEC shall be excused from further performance of its obligations under 
the contract in the event of default in the performance of PE’s obligations under 
the PE-AEC contract for the design, construction, and operation of the nuclear 
powerplant. 


10. On what basis was the research and development cost estimate prepared? 

Because of the prior expenditures of $1.5 million of private funds by General 
Dynamics in the study of the high temperature gas-cooled concept, it has been 
possible for General Dynamics to draw up a fairly careful program for the work 
yet to be done. Appendix A of the proposai reflects the research and development 
program thought to be necessary to achieve the objectives of the program. Con- 
stant review and revision of such program is, of course, going forward. The 
research and development program is based upon a technical evaluation of the 
probable amount of work necessary before accomplishing a given objective. On 
the basis of this technical judgment and in consideration of the type of person- 
nel available in General Atomic and available for employment on the project, 
careful estimates were made of the technical man-months required for the 
work. In addition, estimates were made of the related supplies, materials and 
outside services necessary to accomplish the objectives. 

A distinction in research and development work and in design and construc- 
tion work, based on precedents in the power demonstration program, was made. 
In essence such a distinction allocated the cost of detailed design to the con- 
struction costs. The cost of development and testing up to the point of freezing 
upon a design is included in the research and development category. 

Account was also taken of the general purpose basic facilities required in the 
prosecution of the research and development program. These costs were ex- 
cluded from the research and development estimate. On the basis of direct cost 
for research and development arrived at as above, normal indirect expenses 
generally in accordance with established governmental policies were then applied 
and an estimate of the research and development arrived at. Every effort was 
made to prepare a realistic research and development cost estimate. No fee 
has been included nor has any item of large contingency been included. 


18. (a) Is a high temperature critical erperiment planned to obtain data for 
the design of the General Dynamics prototype plant? 


The construction of a complete high-temperature zero energy critical experi- 
ment is not envisioned, although consideration is being given to the possibility of 
localized heating in the critical experiment now under design. Also, it is planned 
to perform hot zero energy work in the actual reactor prior to power operation. 
Heating in this case will be effected by operating the circulators, which should 
permit raising core temperature to at least 700° F. 


13. (6) Is the proposed prototype dependent on the availability of high tempera- 
ture thorium-uranium physics information from the UK experiment or from 
some other source such as the Pluto, Rover or ANP facilities? 


The nuclear analysis of the HTGR prototype would benefit from data forth- 
coming from the hot graphite critical experiments now being performed by the 
Livermore laboratories in Nevada as well as results from the UK hot critical 
experiments being performed in England. This information or that from any 
other source is not essential to the completion of the project but would serve 
as useful checkpoints to the nuclear analysis. 

As an example, the results from cold critical graphite assemblies published 
in unclassified form by Livermore and Los Alamos have already been used in 
nuclear analysis. These experiments performed at other laboratories serve as 
a very useful backup to the critical experiments planned at GA as well as the 
more fundamental physics experiments planned at GA on neutron thermaliza- 
tion and resonance absorption. 
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As in any complex scientific endeavor, interchange of information is quite 
important. To this extent and as indicated above, the HTGR project would be 
aided by external sources of information. 


13. (c) Why has a small scale reactor experiment been bypassed? 


It is felt that an important step in the prototyping of large scale nuclear. 
powered steam plant is the duplication of the complete cycle from the nuclear 
reactor core through to the generator. Thus, the small scale reactor experiment 
exemplified by the 10 thermal MW reactor being developed by the British was 
not seriously considered. Further, the motivation to achieve economic nuclear 
power in this country indicated that a bold step was needed and evaluation by GA 
indicated that such a step was technically feasible. As described in the pro- 
posal, the steps in moving from the first core with metal-clad fuel elements to 
a second core with graphite-clad fuel elements was logical and possible. 


15. The proposal refers to fuel element tests conducted to burn up in excess of 
80,000 MWD/T. What were the results of the fuel element tests? 


In regard to the irradiations completed to date, there have been two series 
to tests. In the 1 series uranium carbide dispersed in graphite was tested as 
small cylinders to a burnup of 1 atom fissioned to every 5,000 initially present. 
There was no detectable fuel element body damage. 

As to the second series, a preliminary review of the data from the second ex- 
periment indicates that the test did not properly simulate the prototype design 
conditions and the results must be considered as inconclusive. A more detailed 
review of all conditions associated with this experiment plus a reevaluation of 
plans for future experiments is being conducted. The detailed reasons are as 
follows: 

The second series involved samples of high U™ loading in the form of uranium- 
carbide graphite fuel bodies which were clad first with graphite and then with 
various cladding materials as named in the proposal plus one silicon carbide 
coated material. Upon recent examination it became evident that the samples 
had been exposed to more severe temperature conditions than specified for the 
prototoype. Several indications of the extreme temperatures at which the 
sample had run were: 

(1) The fuel body of most of the samples showed evidence of partial melt- 
ing, indicating a temperature of 4,360° F. or higher. 

(2) The Inconel thermocouple sheath which touched the outer surface of the 
cladding had apparently reacted with the silicon carbide coating, which indicated 
a temperature at the point of contact in excess of about 1,600° F. 

(3) A metal clad, which touched an outer, relatively cool piece of graphite, 
showed extensive carburization, indicating a temperature in excess of 1,600° F. 

(4) In areas where no melting occurred, the fuel body uranium carbide ap- 
parently migrated from the center to the edge of the compact. 

In addition, there is other evidence that the design of the capsule and the 


sample may have been at fault in a manner to lead to excessive center tempera- 
tures. 


16. The proposal refers to the importance of purifying the coolant gas to remove 
fission products and other contaminants—what work has been done to 
develop a method to do this? 


The work done to date to purify the main coolant gas has been to investigate 
presently existing commercial equipment which has been developed to reduce com- 
mon gas impurities in helium to very low levels, such as 3 parts per million. In 
addition to the design work discussed in GA 593 which considered a dry ice ab- 
sorption bed, layouts of a bypass system using molecular sieve adsorption mate- 
rials operating at liquid nitrogen temperatures have been approved by a vendor 
of such equipment as easily attaining such an impurity level. Another system, 
which may be placed in series with the previous system if impurity levels of 
the order of 1 part per million are desired, uses a cyclone separator (to remove 
particulate matter) followed by a purification chamber containing a hot reactive 
metal. Gibbs et al., Industrial and Engineering Chemistry, 48, 289 (1956) has 
been used for data on the effectiveness of such a system in the purification of 
noble gases. All components of the above systems appear to be readily avail- 
able commercially. 

In regard to removing any fission products which may escape through the 
outer sleeves of the fuel elements, a liquid nitrogen adsorption bed would 
be quite effective in removing krypton and xenon for example, and the other 
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equipment in the system will remove such particulate matter as will enter it. 
Practice in the chemical reprocessing plants is being studied. 

In short, the coolant purification problem appears to be a problem requiring 
careful engineering rather than extensive development. In regard to reducing 
the rate of escape of fission products from the fuel elements, besides the low 
permeability graphites being developed, the fission product trapping system 
would reduce the fission product concentration on the inside of the fuel element 


sleeve to levels such that an insignificant amount would diffuse through the 
sleeve into the main coolant stream. 


17. The proposal states that the neutron economy of the concept is so good that 
a true thorium U** breeding cycle requiring only thorium as a makeup mate- 
rial is a possibility in large reactors of this type. What experimental data 
is this based on? What work is planned to obtain the data? 


The comment on page 11 of the proposal (GA-593) that “It appears possible 
that a very large high-temperature, gas-cooled reactor could operate as a true 
breeder with uranium recycle, * * *” should not imply that General Atomic had 
demonstrated in any rigorous sense that a breeding ratio greater than unity 
exists in the largest reactor of the HTGR type so far studied. Achievement of 
breeding with a reactor of the HTGR class would require favorable results in 
several important areas where unknowns presently exist. Notably, clarifica- 
tion of the eta values of U** is especially important for a high temperature 
thorium breeder. The value of eta for U™ used in HTGR calculations was 
obtained from data reported in the following references: 

Smith and Magleby, IDO-16314 (November 1956)—MTR. 

Gander et al., Int. Nuclear Energy 5, 186 (1957)—Harwell. 

Cocking, Int. Nuclear Energy 6, 285 (May 1958)—Harwell. 

BNL-825, Supplemental I. 

Spivak et al., Soviet Int. Atomic Energy, 3, 295 and 303 (1956) (authors not 
given), Wash-194 (July 1957)—KAPL. 

The eta values were normalized to 2.28 at 0.0253 ev. 

The data were quite scattered, so that any calculations of breeding ratio are 
quite uncertain. At the moment, General Atomic has no plans to measure di- 
rectly the eta for U™ and is thus dependent for this information on external 
sources. Studies are proceeding, however, to determine the desirability of in- 
cluding some U*™ in the HTGR mockup critical. 


19. Natural uranium: Can the reactor be used to test natural uranium fuel 
elements? 


Subject only to normal mechanical, thermal and nuclear restrictions, it would 
appear that any form of gas-cooled fuel element could be tested. Tests of fuel 
specimens of the size to fit in an HTGR fuel sleeve are possible. 


23. In-pile test facilities: What ewvisting facilities are available for such work? 
What steps have been taken to get such facilties and when will they be 
available? 


The in-pile irradiation facilities necessary for the program are as follows: 

(a) MTR holes A-32: One hole available early 1959 to September 1960. 
One hole available September 1959. One to be used for 1 year. One to be used 
for 2 years. 

The need for these holes has been explained to the AEC and holes of this 
type are currently in use on the private program which General Dynamics is 
now carrying on. 

(b) One NRU hole (at AECL) available for approximately 1 year. Dis- 
cussions have been undertaken with Dr. W. B. Lewis of AECL concerning 
availablity of NRU hole and the willingness of AECL to make the facility 
available. Date of availability has not been firmed up. However, we have been 
reassured on these points and expect that a satisfactory contractual arrangement 
can be entered into. 

(c) There is a further need for an in-pile loop capable of operating with a 
fuel element of approximately 3.5 inches in diameter and 2 to 3 feet long and gen- 
erating approximately 50 kilowatts of heat. This facility should be able to 
operate with helium coolant of approximately 300 pounds per square inch and 
be capable of handling volatile fission products. This facilitiy should be avail- 
able for use June 1960, and should be in use approximately 1% years thereafter. 
The program is considering installation of this loop at the GE test reactor 
at Vallecitos. Discussions have been undertaken with GE and negotiations 
concerning the loop are now going on. 
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24. (a) What is the helium supply and demand picture for both foreign and 
domestic programs? 


The amount of helium required for the research and development program, 
for the startup of the plant, and for operation of the 40 electrical megawatts 
plant during the first 5-year period is estimated to be between 650,000 and 
800,000 cubic feet STP. This amount in our opinion is a liberal estimate of 
the amount required and is made up of the following: 

a. Approximately 200,000 cubic feet for research and development. 

b. Approximately 150,000 cubic feet for purging the system and all activities 
related to the startup. 

e. 100,000 cubie feet amount for initial charge. 

d. 200,000 cubic feet amount for purging, leakage, and other uses during the 
first 5 years of operation. 

e. 150,000 cubic feet may be required if the development program shows that 
it is necessary to letdown the graphite with helium following the graphitization 
process. 

This total amount is about 0.22 percent of the current annual production rate 
of helium, which is approximately 360 million cubic feet.* The yearly helium 
requirement of a large plant of 300 electrical megawatts capacity is estimated 
to ve 400,000 standard feet*. The helium required for startup of a large plant 
is estimated to be 3,200,000 cubic feet. Thus, the domestic helium supply pic- 
ture seems very favorable since the requirements are a small fraction of current 
production. 

A foreign purchaser buying a helium cooled reactor would be dependent on 
the United States from the standpoint of supply at the present time. 


24. (b) Can an alternate coolant be used? 


Some thought has been given to nitrogen, and hydrogen as possible alternative 
coolants. So far as thermal performance is concerned, no particularly difficult 
problems would be posed by this substitution. For example, the same output 
power and temperature could be obtained, for the same fuel temperature and 
pumping power expenditure with either of these gases substituted for helium, 
if the ambient pressure were raised from the present 20 atmosphere to 26 atmos- 
phere in the case of nitrogen, or reduced to 744 atmosphere in the case of hydro- 
gen. The circulators would have to be redesigned, but their power would be 
the same, and the same boiler would be used. However, new metallurgical 
problems concerned principally with nitriding in one case and hydriding (and 
explosion hazard) in the other would be incurred. Because of the availability 
of helium, it is felt that the introduction of the metallurgical problems is not 
prudent at this stage in the development of the HTGR class of reactors. 


26. What progress has been made in the development of graphite which is im- 
pervious to fission products? 


National Carbon has produced a grade of graphite, CEY, which has a very 
low permeability to helium. They have also recently supplied us with an ex- 
perimental grade which they expect will be better than CEY. This will be tested 
shortly. 

The General Electric Co. of the UK has announced that they have been suc- 
cessful in making a graphite which shows gas retention equivalent to a metal 
or glass. Only one small sample has been made available to us and it has not 
yet been tested for fission product retention at elevated temperatures. 

Recently two Minnesota mining silicon carbide coated graphite capsules were 
tested at 1,200° C. for leakage of xenon and iodine fission products. No leakage 
over a 24-hour period within the sensitivity of the test was determined by radio- 
activity detection techniques. Considering the possible error in the test, it is 
estimated the diffusion coefficient may be of the order of 10-* to 10—-* em?/sec. 
A more sensitive test is being prepared to measure the diffusion coefficient more 
exactly. 

Although these few laboratory tests on small samples appear to meet the 
probable impermeability requirements for the HTGR fuel element, the actual 
permeability specifications of the prototype will be fully known only after 
further analysis, materials experiments and tests on the fission product trap- 
ping system as a whole have been performed. 


3 Wall Street Journal, Sept. 29, 1958. This same article mentioned that by the summer 
of 1959, the annual production capacity of United States would be 610 million cubic feet. 
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27. (a) What means will be used to prevent contact and abrasion in the long 


and relatively thin fuel elements proposed? 


The fuel elements are designed to touch at a region of locally increased diam- 
eter near the end of the active core section. For purposes of heat transfer 
analysis, they were also assumed to touch (due to possible warping) at a poiut 
midway between this and their lower ends. Possible rapid relative movements 
of the fuel elements at the upper contact plane will be minimized by the rocking 
side reflector feature. Slow relative movements (as, for instance, caused by 
differential expansion) are infrequent and are not considered a serious problem, 
particularly in view of the hard and scratch-resistant nature of the surface of 
typical low permeability graphites. Erosion due to gas flow at other points is 
not considered at all a serious problem. In a 24-hour test,‘ in which helium at 
9,000 ft./sec. and 2,000° C. (3,630° F.) was blown over a graphite block at the 
same temperature, after the initial surface dust from machining was removed, 
there was no further erosion. The helium was purified only by being passed over 
hot copper chips. The equivalent flow and temperature in the HTGR is 350 
ft./sec. and 2,400° F. graphite temperature at the hot spot, with about a 1,500° 
F. gas temperature. If the proposed flow model experiments show unanticipated 
fluttering phenomena, these will be dealt with by appropriately located spacer 
pads attached to the fuel element outer surface. 


(b) If the fuel elements touch each other won't this result in failure of the 
cladding in the metal clad case? 


Due to the good peripheral heat conduction of the relatively thick carbon sleeve 
isolating the metal can from the fuel compacts within, the effects of local fuel- 
element contacts in producing hot spots are tolerable. The heat transfer calcula- 
tions are based on not exceeding carburizing temperature limits even with mutual 
touching of adjacent cans. The problem of vibration leading to abrasion in the 


metal clad section of the fuel element has not been studied. The test program 
will answer this question. 


28. (a) What is the safety situation with respect to the site? 


Complete site information has been supplied in connection with the proposal 
based on available data obtained from records of the Weather Bureau and State 
and local records. Full information will be collected at the site and in its 
vicinity following approval of the proposal. 


28. (b) How far is the site from major population centers and its relationship to 
water supply? 


The proposed site is well isolated from major population centers, the closest 
being Lancaster which is 19 miles north of the site and York which is 22 miles 
northwest of the site. The general vicinity is predominantly rural and the typog- 
raphy rolling country. Presently there is no community water supply taken 
from the Susquehanna River between the proposed site and the Conowingo Dam. 
The water supply systems for the Bainbridge Naval Training Station and for the 
towns of Port Deposit and Perryville located below the Conowingo Dam are taken 
from the Susquehanna River. 

The city of Baltimore in order to supplement its present supply proposes to 
draw water from the Susquehanna River just above the Conowingo Dam. The 
intake is located approximately 9 miles downstream from the proposed plant 
site. Initially, two pumps will be installed each with a capacity of 120 million 
gallons per day until the year 2000. The city plans to utilize the Susquehanna 
River supply to firm up existing sources only during period of severe drought 
which would cause the present reservoirs to be drawn down to minimum safe 
levels. The average daily requirements increase from approximately 10 million 
gallons per day in the 1960’s to 160 million gallons per day in the year 2000. 
These are average daily requirements which could be met by heavy intermittent 
pumping to storage permitting several weeks shutdown if such action were 
necessary. 

The Philadelphia Electric plant site is on Susquehanna River about 9 miles 
north of the Conowingo Dam. The total population within 5 miles of the plant 
site is estimated about 4,000 with about 25 percent concentrated about 4 miles 
southwest in the Bangor-Delta-Cardiff-Whiteford Community straddling the 
Pennsylvania-Maryland line. The major population centers near the site are 


Green. L., “The Erosion of Graphite by High Temperature Helium Jets,’”’ North Ameri 
ean Aviation, Inc., NAA—-SR-77, May 24, 1950. 
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Baltimore; Wilmington, Del.; York, Pa.; and Lancaster, Pa. The closest large 
city is Baltimore, some 25 miles southeast. The Philadelphia-Camden area is 
some 50 miles east by northeast. The wind is generally from the west and 
northwest as indicated by data from Baltimore Airport, with a maximum aver- 
age wind each month of about 31 miles per hour. This is corroborated by 
Wilmington, Del., and Harrisburg, Pa. data. Tornado wind gusts in excess of 80 
miles per hour had been reported. Snow equivalent to about 5% inches of precip- 
itation was the most damaging recorded. The general prevailing winds and the 
terrain downwind of the plant should result in good dilution conditions for any 
airborne material. 

The site is particularly well suited for a nuclear plant. The plant is in an 
isolated vale surrounded by hills, the highest of which is about 200 ft. above the 
site and which are in an area controlled by PE. The terrain of the site is such 
that it is apparently underlain by well bedded rock close to the surface. 

The planned procedure is to keep all radioactive materials, with the exception 
of low quantity, dilute laundry waste, within the containment vessel, until they 
are ready for ultimate disposal, at which time these materials are removed 
from the containment under carefully controlled, supervised conditions. Also, a 
meteorological and hydrological survey for the purpose is to obtain further basic 
information useful for safeguards studies is now being planned. 

It is believed that this site is satisfactory in all respects from a hazards 
point of view. A preliminary presentation has been made of the safeguards 
aspects of this plant and site to the AEC Advisory Safeguards Committee. 


29. Legal requirements: Why was the project proposed as a substitute for Kaiser- 
ACF? 

The proposal was submitted pursuant to the Atomic Energy Commission’s in- 
vitation of September 22, 1958. It was the aim of the proposers to respond as 
fully as possible to the invitation of the Commission, considering the scope and 
progress of the HTGR project then underway at General Atomic. The Com- 
mission’s invitation provided an opportunity for the presentation of this concept 
to the Atomic Energy Commission at what was considered to be an appropriate 
stage in the development of this concept. 


(Whereupon, at 1:20 p.m. Saturday, February 7, 1959, the hearing 
was recessed. ) 
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FRIDAY, FEBRUARY 27, 1959 


CoNGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION, 
Jornt CoMMITTEE ON AtTomMIC ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to notice, at 10:10 a.m. in 
room F-88, the Capitol, Hon. Chet Holifield, chairman of the sub- 
committee, presiding. 

Present: Representatives Durham, Holifield, Price, Van Zandt, 
Hosmer, Bates and Westland; Senators Aiken, Gore, and Dworshak. 

Also present, James T. Ramsey, executive director; John T. Con- 
way, assistant director; David R. Toll, staff counsel; Edward 
J. Bauser, technical adviser; Messrs. George E. Brown, Jr., George 
F. Murphy, Richard Lunger, professional staff members; and Bernard 
V. Dvoskin, GAO consultant, Joint Committee on Atomic Energy. 

Representative Hoxtrretp. The committee will be in order. 

The Subcommittee on Legislation of the Joint Committee on Atomic 
Energy is meeting this morning in executive session to commence 
hearings on the bill proposed by the Atomic Energy Commission to 
authorize appropriations for the AEC for the fiscal year 1960 pro- 
gram. (See text of bill, and supporting material in February 27, 
afternoon hearing, in open session, p. 116.) 

Yesterday Senator Anderson introduced this bill, as S. 1194, by 
request, and copies have been distributed to all members of the sub- 
committee and the Commission who are present this morning. 

This morning the subcommittee will consider the classified pro- 
jects listed in the bill, and it is anticipated that we will resume this 
afternoon at 2 p.m. in public session in the Old Supreme Court Room 
to continue the hearings on the unclassified portions of the bill. We 
hope to declassify portions of this hearing as a part of our authoriza- 
tion hearings. 

We are very glad to have you here with us this morning, Mr. Chair- 
man, and you may proceed in your own manner. 


STATEMENTS OF JOHN A. McCONE, CHAIRMAN; WILLARD F. LIBBY, 
COMMISSIONER; HAROLD S. VANCE, COMMISSIONER; JOHN S. 
GRAHAM, COMMISSIONER; JOHN F. FLOBERG, COMMISSIONER; 
ACCOMPANIED BY MEMBERS OF THE STAFF, ATOMIC ENERGY 
COMMISSION 


Mr. McCone. Thank you, Mr. Chairman. I have a prepared state- 
ment to make in connection with this bill. It has been circulated to 


8) 
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the members of the committee through Mr. Ramey and I think that 
inasmuch as this afternoon is to be an open hearing and since you 
have had this in your hands and undoubtedly reviewed it, it might 
be in the interest of time and a better procedure if I would not pre- 
sent this statement this morning, but with your permission read it 
this afternoon. That would mean we could proceed with the discus- 
sion of the line items of the bill in the manner which you have 
expressed. 

I would like, however, to take this opportunity to say 2 or 3 things, 

In the first place, I feel that this committee and the Commission 
should have no serious points of departure in connection with any 
phase of our program. I realize that many of you, particularly those 
of you who have been following this program, and most particularly 
the power program, for a good many years, some of you ever since 
the committee was first initiated, have some very strong convictions 
as to what should be done. 

I, as a spokesman for the administration, represent some strong 
views, many of which are my own, and views of my associates in 
the executive branch of the Government. I cannot see in the dis- 
cussions we have held that there is any point of difference that cannot 
be reconciled. 


I say that very sincerely. 

I would hope, therefore, that we could take advantage of eve 
possible time when we could get together in sessions such as this and 
sit around the table and try to straighten out some of these matters, 
and see how we can reconcile our differences before it becomes a mat- 
ter of too much comment in the public press. 

I find that the agreement in Washington has no news value; dis- 
agreement has great news value. 

Representative Houtrietp. I think that is very evident. 

Mr. McCone. And I would hope that this procedure could be fol- 
lowed and I don’t mean to be suggesting that anybody be the least 
bit inhibited or restricted in public discussion, but a great many things 
could be straightened out privately because I am sure from our many, 
many discussions that we are working toward the same objective. 

I think the differences are differences of degree rather than any 
fundamental difference. So I would like to make that suggestion. 

I am personally very sorry over the incident of last week which 
caused a flareup and gave the press an opportunity to exploit what 
they interpreted as a serious difference between the Commission and 
the committee. No member of the Commission feels that there is a 
serious difference. I hope no member of the committee feels there is 
a serious difference. 

There was one particularly unfortunate matter and that was a 
quotation in the Los Angeles Times relating to an alleged statement 
of mine concerning information transmitted to me by Senator Ander- 
son concerning the matter of the press release. That quotation was 
incorrect. Senator Anderson at no time communicated with me in 
any way concerning the incident, either the matter of the press release 
or anything else. I never talked to Senator Anderson about this 
matter from the time I walked up and shook hands with you, until 


























1 See 1959 sec. 202 hearings of February 18 and p. 113 of these hearings. 
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I heard the statement had come up and I called him from down 
at Bahamas. That was a rumor. Unfortunately I did not have a 
transcr ipt of my conversation with the particular reporter of the Los 
Angeles Times. It is a little difficult S me to think that I would 
make a statement of fact which was not a fact, and particularly in 
view of the fact it took place the following day, and therefore it was 
not in the atmosphere of the breakup of that meeting. 

I have not discussed this matter with the reporter since but I do 
want. to establish for the record, so there will be absolutely no misun- 
derstanding within the membership of this committee, that that state- 
ment was ¢ completely erroneous. If it is my responsibility, then I will 
take the full responsibility. 

With that I have no—if it is agreeable with you that the prepared 
statement be presented this after noon—I have nothing further to say. 
It may be that prior to going into the classified items, there may be 
some point in connection with this afternoon’s open hearings you 
might want to discuss. We are all here and would be happy to dis- 
cuss any point with you. 

I would like to advise the committee just in case time has not per- 
mitted the staff to report. since last week we have had a series of dis- 
cussions with the Hallam people, and the contractors who are in- 
volved, and for reasons outlined in letters that were transmitted to 
Mr. Ramey and the attachments, we have decided it would be best, 
all things considered, and even though there are some disadvantages, 
to proceed with the Hallam project, and that is what we have de- 
cided to do. 

Representative Van Zanptr. What action did you take yesterday 
concerning the Florida project? Didn’t I see something somewhere 
this morning about Florida? 

Mr. Fronere. We signed that contract. 

(Discussion off the record.) 

Representative Horrrreip. I would like to respond to your prelim- 
inary remarks, Mr. Chairman. 

I think I state nothing but the facts when I say that every member 
of this committee desires harmonious relations with every member of 
the Commission, including yourself. The unfortunate event that oc- 
curred the other day demonstrated, as you have said, that news in 
Washington is always where controversy exists, and not where har- 
mony exists. We have all found that out over the years. 

As a result of your statement and some of the probable misstate- 
ments that have been carried in some parts of the press, I have been 
the butt of a great deal of criticism. In justification of myself, I 
would like to say that the news release that was laid before you was 
prepared, as I said at that time, and approved by me about 30 minutes 
before it was placed before the press. It did pertain to the authoriza- 
tion bill which had been submitted to me the previous day under date 
of February 17 by your letter to Mr. Anderson, who turned it over to 
me as chairman of the authorization subcommittee. I studied it and 
my press release was related to that rather than the testimony before 
us, although, of course, part of the testimony was also related to the 
authorization bill, that is true. But it had been drafted and then 
approved by me with the particular reference as it was noted in sev- 
eral instances of the press release to the authorization bill. I feel 
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that I was completely justified in making the statement which I made, 
which was a statement of disappointment on the part of the program. 
You had appeared 2 days and you had finished your formal] testimony 
consisting of three mimeographed sheets. You had been questioned 
for 123 minutes, to be exact, by the clock, because I was watching the 
clock waiting my turn, and in that interrogation after you had fin- 
ished, by Senator Pastore, Senator Hickenlooper, Mr. Hosmer, Mr, 
Van Zandt, and Mr. Anderson, before I opened my mouth. At 4:25 
Senator Anderson turned to me and asked me to proceed with my in- 
terrogation, with the whispered remark he wanted me to yield at 
15 minutes of 5 to Charlie Weaver of Westinghouse, so he, too, could 
make his testimony and catch a plane. 

I started analyzing the appropriations bill material in front of me 
and went into that when this release was placed before you. I don’t 
know whether you had an opportunity to read it completely and real- 
ize it was directed to the authorization bill or not, but, as I say, cer- 
tainly as a result of that I received some pretty tough publicity over 
the country because I have been accused of jumping on you before you 
finished your testimony, which was untrue, and also starting again 
the old trouble which has existed between the committee and the Com- 
mission. But at no time during my questioning had I been antago- 
nistic in feeling or in manner. I think you had such right to be proud 
of your program as I had to be disappointed in it, and each one of us 
can have those feelings without any personal feelings against each 
other, and I simply had no personal feeling when I expressed my dis- 
appointment in the program. I thought it was less than it should 
be, and I am hopeful that it can be increased some. Certainly I recog- 
nize, in the spirit of compromise between the members of this commit- 
tee and the Commission, that we usually produce something which is 
a little different from the original proposal. While it may not please 
everybody, usually we come out with something which I think is good 
for the country. That is what we hope to do in this. 

Everything will be considered as far as I am personally concerned 
as objectively as I can on the basis of the merits of the program, and 
I certainly leave you free to express your opinion as to the merits of 
the program. I hope you will leave each one of us free for our own 
evaluation of the program in the future. 

Mr. McCone. As I said, that is our feeling. 

Representative Hoxirtetp. I am sure it is. 

Mr. McCone. We not only recommend that position, but we value 
your thoughts and vour judgment on this matter. 

Representative Horirm.p. This is a program that is too important, 
I think, for us to cloud up with personalities. 

Mr. McCone. I think that is true. 

Representative Hoxirrecp. And an antagonistic controversy. I 
think clean controversy and clean statements of position are demanded 
of all of us in our different responsibilities in a democratic society, 
and I certainly hope that no feeling of timidity will cause any of us 
to stand back from stating our position on a thing. But when the 
time comes we will go ahead, and I am sure we will go ahead in the 


future as we have in the past with the best kind of program we can 
get. 
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A notice has been given to the members that we would try this 
morning to cover in the main the classified items in the bill and this 
afternoon we can take the unclassified. 

We don’t need to stick absolutely to that as we go down because we 
know a great many of these items are noncontroversial. But let us 
start on page 2 of the bill which Mr. Anderson has introduced by 
ae You may have anyone of your group who wishes to give the 

backup material on these different items testify, or testify yourself, 
Mr. Chairman, any way you want. 

We should have for the record, because the record will be made 

ublic—the record will not be made public as to classified portions 
of it, but there will have to be a declassified report for each one of 
the items. Our staff and your staff will take care of the purging of the 
classified testimony so that such parts of it as are necessary to support 
the items can be made public and submitted to the other Members of 
Congress. 

Mr. McConr. Our General Manager and the Division Directors are 
here, and I think that on these detailed items they could give prob- 
ably better information than I am able to give. They can be called 
on and each one can identify himself when he speaks so the record can 
be clearly followed. 

PROPOSED 1960 PROJECTS 


Representative Horirretp. Generat Luedecke, do you wish to lead 
off ? 

General Lurpecke. Yes, Mr. Chairman. I will take up section 101 
of the bill, the first project, 60-a-1 (see p. 125), modifications to pro- 


duction and supporting installations, $10 million. 

This is an item which has been carried in the budget in the past 
to provide for a modification and construction of facilities necessary 
to take early advantage of technological advances. Progress made 
in development coupled with changes in requirements indicate the 
need which cannot be specifically identified this far in advance to as- 
sure continuity of operations. 

Representative Van Zanpr. Will you stop for a moment until we 
get organized as far as what we have and do not have in front of us 
here? 

You are talking about project No. 1 on page 2? 

General Lurpecke. Yes, sir. 

Representative Van Zanpr. Do we have it anywhere further ex- 
plained ? 

(Discussion off the record.) 

Representative Hotirretp. Now proceed, Mr. Luedecke. 

General Lurpeckr. Mr. Chairman, in each of the projects I have 
divided the unclassified from the classified, appearing first for ease 
of handling in the record. 

This project includes designs, procurement and fabrication, and in- 
stallation of equipment and construction work under the Hanford, 
Savannah River, and the Oak Ridge Oper ations Offices. 

Although specific items of construction under this project cannot 
be identified, a number of areas can be shown where there are op- 
portunities to improve production operations. Some illustrations of 
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the type of work to be done under this project are area criticality Th 
monitors, recovery of hydrogen fluoride from slag, improved instru- prog 
mentation, modifications and changes to classified production facil- ] time 
ities, additions to critical mass facilities to permit better utilization | may 
of manpower and equipment. ager 
Some additional illustrations of the type of work that might be per- ] done 
formed under this project are expansion of the Weldon Springs dingot } of $9 
process to provide more and better uranium metal at reduced unit } that 
coats, modification to the effluent water system at the Hanford reac- | done 
tors, and replacement of canyon air filter at Savannah River in event | have 
of failure of existing filter. Re 
Mr. Bloch, the Director of the Division of Production, is available } whic 
to answer any questions there might be on this project. M 
Representative Horirrerp. Does this involve in any way the con- Re 
templated improvement at Hanford ? of th 
General Lurpecke. This is more specifically in the next item, sir. M 
Representative Hortrreip. This does not apply to that ? Re 
General Lurpecke. This is not for that specific purpose; no, sir. or de 
(Classified discussion. ) M 
Representative Hosmer. What is the dingot process? last. 
Mr. Buocn. This is a process for producing uranium metal which Re 
involves the direct reduction of UF-4 into what we call a dingot, M 
which is a big piece of metal that can then be formed without recast- | mue 
ing the metal. The alternate process is to reduce the green salt to R 
what we call a biscuit of metal and then a number of biscuits are re- M 
charged into the furnace and melted and east into an ingot. ‘This (1 
dingot process combines these two steps. Pr 
Representative Barres. Mr. McCone, is this essentially a reserve for | auth 
contingency? Is that what this item is, for items that might come J] mitn: 
up 4 estin 
Mr. McConz. No. This is a reserve to take care of items which | * f° 
experience has shown do come up, but which cannot be specifically 
and carefully tied down as to line items, Proj 
Representative Bares. It is essentially a reserve for contingency 
that might develop during the course of the year. | 
Representative Hortrrevp. It goes a little bit deeper than that. It 7 
goes almost to planned contingencies. 
Representative Bares. I wanted to go into that a little bit because 
the backup here indicates it may be done, projects that might be done. 
In other words, nothing has been specifically earmarked as far as I 
can determine from this language. But these are examples of things 
that might be done. Is that correct? 
General Lurprecker. This is correct. However, the case is a little 
bit more than “might.” It is intended to be a little bit more. 
Representative Barres. It says examples of what may be done under 
this project. . What. is the total number of such requests along this 
line you might have on hand at the present time ? 2 
Mr. Briocu. This item has been in our bill for several years now. |), 
It is intended to cover possible improvements in production, things ] ¢,), 
that might come up that have to be done to insure the continuity of n 
production, and things that might arise that are necessary to main- R 
tain safety of production and also things that might affect economy a 


of production. 
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There are a great number of potential things in our development 
program or that might develop in our operation that at this point in 
time are not firm. We realize that some of them may develop and 
may become necessary and desirable but others will drop out. The 
aggregate of possible things that we could earmark that might be 
done under this general authorization probably would be on the order 
of $25 million. But on the basis of experience we feel that the things 
that will evolve and either have to be done or prove desirable to be 
done probably would not be more than about $10 million, which we 
have asked for. 

Representative Bares. Do you have a specific list at this time for 
which this money will be spent ? 

Mr. Brocu. We have a list of possible things. 

Representative Barres. But you have not definitely earmarked any 
of this money against any specific project ? 

Mr. Biocu. That is correct. 

Representative Barres. How much money did you spend last year 
or do you expect to spend this fiscal year ? 

Mr. Biocu. The last general authorization we had was year before 
last. Under that we have about $12.5 million. 

Representative Bares. And of that, how much did you spend? 

Mr. Buocu. The $12.5 million is obligated. I don’t know how 
much has actually been spent. 

Representative Bares. Will you put that in the record ? 

Mr. Brocn. I can furnish that for the record. 

(The information referred to follows :) 

Project 58-b—4, Improvement to Production and Supporting Installations, was 


authorized in the fiscal year 1958 budget. As of January 1959 costs and com- 
mitments were $2,500,000. The work presently planned under this project is 
estimated to cost $12,500,000 and is either in the design or construction stages 
as follows: 
Current 
total estimated 
costs (58—b—4) 
Project proposal : (in thousands) 
Reactor confinement . $5, 000 
Metallurgical dev. facility 2, 685 
Hi level radiochem. facility 960 
Critical mass lab.—phase I , 000 
Additional steam gen. fac 634 
LOOK. water plant exp. des. and test............._........... Eee 250 
Hi level radioact. mat. receiv. and st. add. to 327 bldg $25 
Fission prod. rec.—design cesium 43 
Utilization of 24-U acid 172 
Mise. improv. UOs plant 224 
306 bldg. pilot plt. and mod TAD 
Remotely operated cap removers KE—-KW 250 
Incr. lab. waste fac.—300 area contingency 30 
Total 172 
12, 500 

Representative Horirrretp. Would it be safe to say that experience 
has shown that this amount is justified on the basis of past needs in this 
field ? 

Mr. Buiocu. Yes,sir; this is our judgment. 

Representative Hortrretp. You might have backup material that 
this amount asked for in this request is based on your experience in 
past years for the need for projects of this kind. 

Mr. Biocn. Right. 


41000—59———-7 
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Representative Van Zanpr. I think the first paragraph of the con.| M1 
fidential report here really tells the story: freor 
This project provides for the design, procurement, fabrication, and installa. verte 
tion of equipment, together with the necessary plant modification to existing this 1 
facilities and/or construction of new facilities necessary to guarantee cop. § the ¢ 
tinuity of operation, incorporation of technological advances, increases in pro If 
ductivity, and increases in safety of operation— bine 
and so forth. avail 
This is a continuous problem with this type of reactor. with 
Mr. McConr. This is not a contingency, Mr. Bates, in the sensea} TI 
contingency is placed in a budget to take care of escalation or increases prote 
in labor costs. to d 
Representative Bares. Reserve for contingency can take into con-} some 
sideration anything that might develop. Re 
Mr. McCone. That is right. tem] 
Representative Hoiirretp. Two years ago you had the same item in} M 
item 4. Re 
Mr. Biocu. Yes. Com 
Representative Houtrrecp. Last year you did not have this type of } omic 
an item, did you? M 
Mr. Brocn. As of last year it appeared what we had received the} R 
year before would cover us for those 2 years. the . 
Representative Horirrecp. Has that been expended? the 1 
Mr. Brocu. It has been obligated, but has not been costed. I am stall 
furnishing for the record how much has been costed. M 
Representative Horirretp. I agree with Mr. Van Zandt that prob- | the 
ably that explains it, with the exception that in the declassified record } prol 
it might be well to say this is based on previous experience. proc 
Mr. Buiocu. Right. elec’ 
Representative Bares. This is about the same as title K in military} V 
accounting, as I recall. ator 
Representative Horirretp. Are there any further questions on pro-| R 
ject 60-a-1? If not, we will take the balance of them in order. M 
General Lurpecke. Project 60-a-2 (see p. 125) provides for proto} plet 
type equipment which will be installed in the gaseous diffusion plant} whe 
to recover a portion of the heat energy presently dissipated to cool-} ope 
ing towers, and convert this heat energy to electrical energy. Various} R 





methods of recovering this heat energy are under consideration and 
will be tested in the prototype installation for the purposes of com- 


Gor 
the1 















paring the efficiency of the various alternatives. The diffusion plants} 
use large quantities of electricity and dissipate large quantities of 3 
waste heat. The success of the prototype units will determine the} wou 
extent of plantwide installation of this type of conversion unit. tots 

At the present time the gaseous diffusion plants are using about] uti] 
$200 million worth of electrical power per year. Recent studies have} trac 
indicated that heat loss could be recovered from the process coolant] 
system resulting in a possible maximum saving of several million dol-} hay 
lars per year. ] 

In view of the large size of the plants and the current potential bene-| jnt, 
fits to be achieved by several alternatives, installation of a rather] ) 
sizable prototype is proposed to obtain technical and cost data on] ye}, 
which plans for more extensive plant changes might be based. I 

Representative Horirtetp. What is the nature of this heat recovery] dec 





device ? 
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Mr. Biocn. The stages in the gaseous diffusion plant are cooled by 
freon. As freon goes through the coolers it picks up heat and is con- 
verted into a gaseous form. The development work is aimed at using 
this freon gas to drive a gas turbine, which in turn would drive one of 
the compressors in a cell arrangement. 

If you could replace some of these electric motors with a gas tur- 
bine and use this freon gas to drive it, then the power that is made 
available could be redistr ibuted throughout other parts of the cascade 
with a total increase in productive capacity. 

This particular item would enable us to buy and instal] several 
prototype gas turbines, to try them out and see how they will work, 
to determine whether they will work effectively, and also give us 
some information on the relative economics. 

Representative Horirteip. In other words, there is really an at- 
tempt to salvage some of the heat now being wasted. 

Mr. Brocu. Yes. 

Representative Hortrtetp. There is no hesitation on the part of the 
Commission toward utilizing this heat if it can be done on an econ- 
omical basis, is there ? 

Mr. Brocu. No, sir. 

Xepresentative Horirrerp. I know there have been times like in 
the Argonne project, even though you had a generator hooked up to 
the reactor there it was not operated to provide electricity for the in- 
stallation at Argonne. 

Mr. McConr. I would like to answer that question, sir. As far as 
the Atomic Energy Commission is concerned, we feel absolutely no 
prohibition tow ard the generating of electricity for our use in our 
processess or for building electrical generating plants to generate 
electricity for our use. 

We feel there is no difference in the building of an electrical gener- 
ator or in building a machine shop. 

Representative Horirrecp. Or using the steam to heat your building. 

Mr. McConr. Or using the steam to heat your buildings. It is com- 
pletely within our province to do that and it is our policy to do it 
when it is justified, either in connection with the economics of our 
operation, or in connection with our development work. 

Representative Horrrietp. If it can be done with benefit to the 
Government, but if it can’t be done with benefit for the Government, 
there is no justification for it. 

Mr. McCone. That is right. 

tepresentative Horrrrerp. And in most instances if it is done, it 
would probably be done on a very small scale in comparison to the 
total need, and it would also be done with complete protection to the 
utility companies in maintaining their load factor and in our con- 
tractual obligation. 

Mr. McConrt. That is right. We have to do that. We also have to 
have the backup because the sources of power have to be backed up. 

Representative Horrrrerp. They would be periodic and subject to 
interruption. 

Mr. McConr. That means we have to have satisfactory contractual 
relationships with the power supplier. 

Representative Ho1trrexp. Fa just noting that General Lwue- 
decke’s estimate of our electrical bill is $200 million, and if you could 
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save even a few percent of that it would amount to several million} Re 
dollars with a preliminary investment at least of only about a million J £0 t 
dollars to find out if it is feasible. Ge 

General Lurpeckr. Maximum saving would be several million | Oak. 
dollars. tron. 

Representative Hortrim:p. That would be quite a saving if it could } age™ 
be worked out. prop 

General Lurpecke. It would but it would not substantially affect } mate 
the industrial power companies providing the power for us. 230 ¢ 

Representative Ho.iriecp. In most instances these private power } Using 
companies that are furnishing electricity to the plants are furnishing J conc! 
it at such a low rate in comparison to their commercial outlets in} Re 
surrounding territories that they could actually make money by those 
getting a release on their Government contracts for a certain amount | Ge 
of this, and be free to release it at higher prices to their commercial } gs 
and residential users. So it would not only be beneficial to the Gov- | for t! 
ernment but would also be beneficial to the private power companies, | Re 
Tam told. addi 

Any further questions on that item? Ge 

Representative Van ZAanpt. Have you any idea what our waste is J oT 
as far as heat is concerned? I am thinking of Hanford and Arco and Jment 
Oak Ridge and Savannah. com} 

General Lurpecke. I have not any figures on that. Re 

Representative Van Zanpr. But if this project is successful, it ] If 
means we can capture the heat that is now wasted throughout the en- }$1,2¢ 
tire atomic energy effort. Spr 

General Lurpecke. I would not want to be that optimistic about the Jusa | 
thing, sir, because of a bit of a special situation here. Mi 

Representative Van Zanpr. This would apply only to diffusion | M1 
plants, then ? od 0: 

Mr. Buocu. Yes, sir. This applies specifically to our diffusion Jof ec 
plants. It is interesting and, we hope, feasible, because of the particu- Joper: 
lar gas that the diffusion plants use as coolants in carrying heat away }out t 
from the converter units. It is a freon gas. It is a liquid but it Jiuct 
vaporizes at a relatively low temperature. Instead of this gas just }tonfi 
being condensed back into a liquid and recirculating back into the thins 
heat “exchangers it may be feasible to use it while it still is a hot gas [pilot 
to drive a turbine. Re 








Representative Van Zanpr. Is there a possibility of coming u 
with a project to permit the capture of the heat that is being vena 
we will say, at Hanford and Arco? 

Mr. Buocu. We have made some general studies on Hanford and 
of course there the heat is removed in the form of hot water. We 
have not found anything that looks economically feasible other than 
just dumping the hot w vater in the river. Of course, there are many 
industries where a tremendous amount of heat is wasted throug 
cooling towers simply because it is not in a form that is economical 
to utilize. 

Representative Horirteip. It is a low degree of heat in comparison 
with the heat that is necessary for steam generators ? 

Mr. Buocn. Yes, sir. 

Representative Hortrrerp. And you would have to step it up with 
superheaters or something like that? 

(Discussion off the record.) 
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Representative Horirretp. Any further questions? If not, we will 
go to 60-a-3 (see p. 125). 

General Lurpecke. Project 60-a-3, central computing building, 
Oak Ridge, provides the installation in one building of all the elec- 
tronic data processing facilities and personnel required for the man- 
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ould J agement of the product operation at Oak Ridge and Paducah. The 
proposed central computing building will have a gross area of approxi- 
fleet mately 50,000 square feet. “Tt will be designed to house approximately 
230 employ ees. It will be a structure of fire resistant construction, 
ower | using reinforced concrete foundations, structural steel or preprocessed 
hing } concrete st ructural framing. 
‘-s in | Representative Ho.irtetp. Are these machines now installed in 
y by | those old barracks buildings? 
ount | General Lureprecke. Yes, sir, most of them are. Some of the build- 
reial Jings are about 15 years old. The new building will provide housing 
Goy- | for the new 709 computer which they will take in. 
nies, | Representative Horirreip. So it it not only a replacement but an 
addition. 

General Lurpecke. For the new machines. It will also put together 
ste is Jin one place those people who need to use the machines’ for manage- 
y and Jment, administrative and fiscal computations, as well as the scientific 

computations. 

Representative Horirietp. Are there any questions on this item? 

il, it } If not, I note in the list you submitted to the Budget an item for 
e en- $81,205,000 described as installation of fluid bed reactor, Weldon 

Springs, Mo., has been denied by the Budget Bureau. Would you give 
it the Jusa little information on that? 

Mr. Ramey. That is in the backup data. 
usion | Mr. Brocu. This particular project was to cover an improved meth- 

od of producing UO; and green salt. The attractiveness of it is one 
usion Jof economics. It holds the possibility or prospect of reducing our 
rticu- operating cost. Currently we are just completing a pilot plant to try 
away Jout this process. Therefore, a deferral of it does not mean any pro- 
mut it Jluction loss. It is a question as to whether we in fact would have 
; just Jonfirmed our data in time to initiate it this year or not. If every- 
o the [thing went really well, we might. If we run into any trouble in the 
t gas pilot plant, we probably could not. 

Representative Hortrrecp. This can be held over. 
ig up| Mr. Brocn. Yes, it is a matter of economics. It is not something 
asted, [that would be required for the continuity of operation. 

Representative Price. What range would the economics be if it 
1 and }proved to be a good idea? 

We} Mr. Brocn. My recollection is it would save about 2 cents a pound, 
than je think, something in that range. It would be on the order perhaps 
many }f $700,000 a year. 
rough | Representative Price. $700,000 a year? 
mical | Mr. Buocu. These are preliminary estimates without any pilot plant 

‘xperience, sir. 
irison | Representative Price. It would be most likely a pretty interesting 





project to pursue as rapidly as possible if you could save $700,000 a 
rear with a $1 million development. 


Mr. Biocn. Yes, if it worked as we hoped it would, it would have 
ifast payout. 
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Representative Price. It does not look like a wise decision to elimi- 
nate it because in 2 years you would have saved $1,400,000 on an in- 
vestment of $1,205,000. 


peer tesenn ye Ho.irretp. When will the pilot plant studies give 
you the information you need ? 


Mr. Buiocn. The plant is just being set up and I would guess we 


would need probably around 6 months of experience in it before we had 
proved it out. 


Representative Horirrecp. It would be along in September before 
you would actually need any money then ? 
Mr. Buocn, Yes. 


Representative Hoxirretp. Of course, Congress will be out of ses- 
sion then. How much actual money would you need if this were au- 
thorized to start your saving if it did turn out you could use it, of 
that $1.205,000 ? 


Mr. Buocu. I don’t know offhand, sir. I would like to furnish 
that for the record. 


Representative Houirretp. Furnish that information to Mr. Ramey, 
Representative Hosmer. After you get your pilot plant informa- 
tion, you have to rework your drawings and so forth, and probably 
would not be able to do that within the—or you would be able to do 
that in the budget you already have. You would not be ready based 


on the information you get out of there to do any building for some 
time, would you? 


Mr. Biocu. Let me furnish that for the record, Mr. Hosmer. Cer- 
tainly we could do engineering with any funds we had available. It 
is a question of whether we would be in a position if all went well 
to initiate any construction. I would like an opportunity to check it. 

(The information referred to follows :) 


The project titled “Installation of Fluid Bed Reactor, Weldon Spring, Mis 
souri,” which is not included in the present authorizing legislation contemplated 
the installation of fluid bed units for the conversion of UNH to UO; and the 
conversion of UO; to UF. 

The first phase of the project, the conversion of UNH to UOs, is in pilot plant 
operation at the moment and the other phase has not been piloted as yet. 
While much of the technology of the last phase of this operation is known, it 
was believed advantageous to receive more pilot plant experience from the first 
phase and carry on more development work on the latter phase before seeking 
construction authorization. 

It might be possible to start total design and start construction of the first 
phase this year. The total estimated cost of this work is $550,000. As design 
progressed on the last phase of the project it might be possible to place pro 
curement orders for long leadtime items. Total estimated cost for items to be 
procured for the last phase is approximately $655,000. Until design has pre 
gressed sufficiently, it would be difficult to estimate the extent of procurement 
that might be placed this year. 

Assuming further pilot plant operation and development work firm up the 
estimated savings in this project, prior to the submission of next years’ budget, 
design could be initiated under present authority. 


Representative Horirretp. This budget we are considering starts 
in July of this year and goes to July 1960. 

Mr. Buocu. Yes. 

Representative Horirrecp. Are there any further questions on that 
point? If not, we will take the next listed item. 


General Lurpeckr. Project 60-a-4 (see p. 125), reactor air filters, 
Savannah River, S.C., $5 million. 
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This project proposes modifications and additions to five reactor 
buildings at Savannah River so in the event of accident highly radio- 
active particulate matter would be contained and not released to the 
atmosphere. Modification will include a filter installation and blast 










































Bive | resistant Class I housing together with blowers, dampers and duct 
3 we | Work designed to divert the exhaust air to a filter prior to release 
had | through the existing stack. 
To reduce power and filter replacement costs, the duct work will be 
fore | designed to permit selective routing of air through or around the filter. 
The glassfiber filter medium is rated capable of removing 99.5 per- 
cent of particulate matter 0.3 microns in size. 
oe In order that contamination not be spread to adjacent areas within 
» au. | the building in the event of accident a negative air pressure will be 
t, of | Maintained within the reactor structure. 
’ Mr. Chairman, this is a safety measure in which we propose to in- 
mnish | stall filters so in the event anything happened within the reactor 
structure, the air could be pumped out through the filters into the 
mey. stack and avoid the possibility of contamination from such accident. 
rma- | _ Representative Horirrecp. Has this been recommendated by the 
yably | Reactor Safeguards Advisory Committee or is it something that has 
to do | developed inside your own organization ? 
pased | Mr. Brocw. The Reactor Safeguards Committee urged that we 
some | study this possibility with respect to the Savannah River reactors. 
Representative Ho.irrecp. They did urge you to study it? 
Cer- Mr. Buiocu. Yes, sir. 
e. It Representative Horirretp. Have you submitted the results of your 
- well | study to them for any kind of opinion or is this arrived at independ- 
ck it. | ently ¢ 
Mr. Buocu. We have not submitted the results yet, sir. The studies 
. Mis | *ve due within the next couple of months and we don’t have the com- 
plated | Pleted detailed study yet. og! are aware of the fact we are looking 
nd the | at this problem at Savannah River. I would expect that we would 
be discussing this with the committee within the next few months. 
Be Representative Hoiirretp. With the ACRS? 
wn, it Mr. Buiocn. Yes, sir. 
e first | Representative Ho.irretp. Do they have it under consideration now 
eeking | or do you plan to refer studies which are now being made to them 
e first | ter? Is that the status? 
desig | Mr. Brocu. They know we are studying the problem now and are 
ce pro | looking forward to getting a report describing the results of our study 
s to bk Tt as to what we can do as soon as it is ready. 
cmt | , Representative Horrrretp. So this is in anticipation of a favorable 
oa decision on their part. Or do you plan to go ahead regardless of what 
up the} they recommend ? 
budge, | (General Lurepeckr. The answer to your question, sir, would be yes, 
they are wainting for the studies, which would be referred to them. 
starts} Since this is a production facility it is probable we would go ahead 
if we considered it to be warranted by the results of the study. 
Representative Horirretp. Are there any questions on 60-a-4? 
n that] Representative Bares. Would this be peculiar to Savannah or 
would you expect to use it in your own plants as well as commercial 
filters, } plants outside ? 






Mr. Buocu. We are actually right now going ahead with generally 
the same sort of installation in the Hanford reactors, that is, installing 
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filters and other devices so that in the event we had some escaping 
radioactivity, such as from a burning fuel element, or something re- 
leased within the reactor, we would contain the radioactive particles 
on filters. 

Representative Bares. This would be $5 million every place you use 
it? 

Mr. Buocu. This preliminary estimate is for five reactors at $1 mil- 
lion per reactor. 

Representative Hourrtecp. I did not get that point. Is it $1 mil- 
lion for each plant ? 

Mr. Biocn. The $5 million item is intended to cover all five of the 
Savannah River reactors. 

(Classified discussion. ) 

Representative Bares. You would not use this for commercial plants 
later on ? 

Mr. Biocw. Commercial reactors, you see, are contained in big 
spheres and these reactors are not. 

General Lurpecke. It would normally not be applicable. 

Representative Van Zanpr. The installation of these filters serve 
as the basis for the Commission’s decision to release certain real es- 
tate on the north side of the Columbia River to the Hanford instal- 
lation ? 

General Lurprecke. Yes, sir, on the Wahluke slope. 

Representative Van Zanpr. Is this type of filter the type you have 
installed at Hanford ? 

Mr. McCone. The installation of the filters at Hanford in the 
modifications that were made which was done from funds from prior 
years appropriations permitted us to release that area of the Wahluke 
slope. 

Representative Van Zanpv. To satisfy the request of the farmers! 

Mr. McCone. Yes. That hasall been done. 

Representative Hoxirretp. This seems entirely justified. While I 
know it takes a different type of reactor we would not want an emer- 
gency incident in this country that would spread any kind of con- 
tamination in any surrounding community which would cost. this 
whole project more in terms of public disapproval and demands for 
additional precautions than the amount involved, it seems to me. 

The next item. ] 

General Lurpecke. Project 60-a-5 (see p. 125) provides for in- 
stallation of an additional raw water line from the existing river 

umping station on the Ohio River at the Shawnee steam plant to the 
Padarah gaseous diffusion area to assure an adequate water supply to 
the plants at all times. This line would be 42 inches in diameter and 
would be 414 miles long paralleling the existing waterline. The exist- 
ing pumps and other auxiliary facilities will be used to supply this 
new line. 

Representative Horirrerp. It is a replacement item ? 

General Lurpecke. It is an insurance and replacement item; yes, 
sir. 

Representative Hoxtrretp. Would be be in addition to the existing 
line? 

General Luepecke. It would be in addition to the existing line. 
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Representative Hoxtrreip. It would be a backup in case of failure? 

General Lurpecke. Yes, sir. We do have evidence of corrosion on 
the other line, and also reduction of its capacity. 

Representative Hoxtirretp. Any questions? 

Next project. 

General Lurepecke. Project 60-a-6 (see p. 125), waterplant expan- 
sion 100-K area, Hanford, Wash., $5 million. It is proposed to in- 
crease the water capacity by modification of features of the existing 
cooling system. 

Representative Hortrretp. We have a question here that the staff 
has prepared. What is the total cost of such improvements at Han- 
ford? That would include other items than this, would it not? 

General Lurpecke. Yes, sir; it will. In some 1959 budget items. 
Would you answer that, Mr. Bloch ? 

(Discussion off the record.) 

Representative Van Zanpt. Mr. McCone, are we getting any criti- 
cism now from the residents of the Hanford area or we will say, the 
State of Washington, regarding the return of the water to the Colum- 
bia River from the standpoint of heat? 

Mr. McConr. None has been directed to my attention. 

Representative Van Zanpvr. In other words, this criticism has dis- 
appeared ¢ 

Mr. McCong. It has as far as Iam concerned. I might ask the gen- 
eral manager or Mr. Bloch. 

General Lurpecke. I have not heard anything of it. 

Mr. Biocnu. We have not heard any criticism, sir. 

Representative VAN Zanpr. In other words, the process of cooling 
the water before you return it to the river is so successful it has elimi- 
nated the criticism we received years ago? 

Mr. Buiocu. The extent to which the water heats up the river is not 
very great. I think perhaps, Mr. Van Zandt, several years ago people 
speculated this might have an adverse effect on fish life, and whatnot. 
I am assuming that with the passage of time, their fears have been 
put to rest. 

Representative Van Zanpt. So that is the answer. Thank you. 

Mr. Ramey. During our hearings on radioactive waste disposal, we 
asked Dr. Parker of Hanford whether the radioactivity of water had 
brought about any complaints. They indicated they had done exten- 
sive research and there had not been any complaints. It has been 
working out all right. 

(Discussion off the record.) 

We had testimony last year by Mr. Johnson as to the older reactors 
and increasing cost for their maintenance including a letter that was 
submited to the Joint Committee which took the three oldest, B, D, 
and F reactors, and showed beginning with fiscal year 1950 main- 
tenance costs were in the order of $1,558,000. By fiscal year 1962 it 
was estimated maintenance would be $4.5 million for those three reac- 
tors, showing a continual increase in maintenance costs. 

We also had submitted to us your letter of December 31 as to 
the desirability of these improvements. 

Mr. Brocn. The forecast which General Electric gave in their study 
showed a variation which reflected their assumptions that at some 
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point in time certain of these reactors might be down for some sub- 
stantial maintenance. 

As far as the economics of replacement were concerned, General 
Electric indicated that in their study and the report which we sub- 
mitted to the committee, that a new reactor would take several years 
of operation to pay out. They estimated a dual purpose reactor would 
pay out in some 11 to 13 years depending on the type, plus the four 
years to build. 

Representative Hoitrreip. This was the evidence that caused us to 
support the new reactor at Hanford last year. 

fr. Conway. Page 5 of that report mentions fiscal years 1963 and 
1964. It says, “During later years the gradually increasing mainte- 
nance requirements are considered to outweigh any planned im- 
provement. 

The reason I raise this, is to determine if these improvements are 
such that they would be planned to be in lieu of any additional re- 
actors to be built for plutonium, or will it be necessary to meet the 
Joint Chiefs of Staff needs that we may have to build additional re- 
actors. 

Mr. Buiocu. We all recognize that nobody can guarantee this, be- 
cause there are problems. It is a matter that will have to be followed. 

Representative Hoxtrrecp. We will have to look at these reactors 
each year as we go along, and renew our estimate as to their useful 
lives. 

Mr. Buocu. Yes. 

Representative WrstLanp. Who sets the price on plutonium? 

General Lurepeckr. Who establishes the price at which it can be 
sold ? 

Representative WesTLanp. Yes. 

General Lurpecke. The Commission. 

Representative WestLanp. The Commission sets the price at which 
it can be sold. Did I understand you to say you purchased plutonium 
from foreign countries or from industry ? 

General Lurpecke. I mentioned the possibility of exchange insofar 
as the foreign is concerned. 

Representative WestLanp. But from industry you purchase plu- 
tonium ? 

General Lurpecke. We are free to purchase plutonium. We have 
arrangements whereby we can purchase it. 

Representative WestLanp. AEC sets the price for that? 

General Lurpecke. Yes, sir. It is a price that is set by the Commis- 
sion to extend a maximum of 7 years ahead. 

Representative WestLanp. This price then has remained constant, 
has it? 

Representative Hoxtriecp. This is an arbitrary price. There is 
actually no figure here. 

Representative Westianp. I really don’t know and am trying to 
find out. Amortizing your investment certainly depends upon the 
cost of product and if you are going to set the price, you can set any 
price you want and amortize that much faster or slower. That is 
what I was getting at. 

Representative Hoxirtetp. I was only giving it to you for infor- 
mation that the price of $12 which has been generally talked about 
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as commercial price. But this was specifically done on an arbitrary 
basis because it was on the basis of potential use for fuel value, but 
in this Atoms for Peace program to steer away from the weapons 
use Which would occur as a result of building these reactors in Europe 
and places like that, and buying it back. We could only buy it back 
for a potential fuel purpose and not as a weapon purpose or on the 
basis of cost of production because it would conflict with the conce : 
of the Atoms for Peace program. That is why they put what th 

gientists said was a fuel burnup value. This has not yet been ietiebie 
incidentally, but it is the best estimate of the scientists as to the 
BTU’s that may be obtained from the plutonium if it can be used. 

Representative WrsTLanp. I am very much interested in that, that 
last statement. It is certainly good business if you can get your invest- 
ment back in a year. 

Representative Duruam. Under the law they have authority to set 
this for 7 years and it is projected on the basis of 4 years at the present 
time. 

General Lurpecke. That is correct. 

Representative DurHAmM. At $30. 

(Classified discussion.) 


Represent: ative Horirtetp. We don’t sell it for $12. This is an offer 
tobuy itat $12. We are looking for a bargain. 

(Classified discussion. ) 

Representative Hortrretp. Any questions on 60-a-6? 60-a-7? 

General Lurpeckr. Project 60-a-7 (see p. 125) is a project provid- 
ing for the installation of facilities for removing contamination and 
heat from the water in the reactor disassembly basins at Savannah 


River. The proposed facilities will permit the circulation of disas- 
sembly water through a heat exchanger into a primary filter to re- 
move contaminated particulate matter and control turbidity. Cooled 
water would then be further decontaminated by means of ion exchange 
equipment and returned to the disassembly ‘basins. Details of the 
project are dependent upon operating experience with a scaled-down 
version. Prior to the availability of this project, huge seepage basins 
will continue to be used in each reactor area for the removal of ac- 
cumulated sludge from the disassembly basins and to discharge disas- 
sembly basin water when contaminated excessively by ruptured fuel 
elements. The use of s a ige basins is limited by the effectiveness of 
the permeability of the soil and basins must be abandoned when they 
become ineffective. 

The proposed project provides for permanent facilities which will 
minimize the probability of an accidental release of radioactivity to 
public streams in the event of a fuel element rupture. 

Representative Hortrretp. Would this be a device between the final 
outflow from the seepage basins into the public stream ? 

Mr. Brocn. It would be an arrangement whereby the water that is 
in the diassembly basin is recirculated through a heat exchanger to 
remove the heat that is given off from the fuel elements. Part of this 

water would then be circulated through the ion exchange columns to 
remove any radioactivity. Thereby we e would control the radioactivity 
and we also would maintain cleaner water. It is necessary that we 
have clearer water than is now present in these disassembly basins 
where we are doing a lot of disassembly of fuel elements, which re- 
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quire working under 20 feet of water. Presently the water in the a 
disassembly basins is river water that is filtered, passed through the ry, 
basins and then goes back to the river. ios 
Representative Durnam. Is this the same method you use at Han- e 
ford ? poin 
Mr. Biocn. The Hanford setup is a little bit different. At Hanford . 
the water from the reactors goes into what we call holdup basins, ] ~ 
and is held up a few hours. oe 
Representative Duruam. They are about the same _ principl om 
re P Pl | then 
though? a 
Mr. Brocu. There is another difference at Hanford. We havea 
different type of soil there, so we are able to dispose of a lot more of as 
this slightly radioactive water by seepage into the ground. At Savan- ‘ 
nah River, ‘the water table is fairly high therefor with seepage basins } 5! 
or pits, there is a limit to what we could use them for safely. Dene 
Representative Durnam. It looks as though you ought to discover ] grea 
this in the beginning, whether this was a bad investment or a good in- } feet 
vestment. Of course, we all know mistakes are made but it is a simple | tlle 
thing to know how much seepage is going to occur. om 
Representative Hortrretp. As I understand, you take the fuel rod > 
out and put it in the disassembly pit. for 
Mr. Biocn. That is right. \ 
Representative Hortrrep. Then you turn that out into the seepage } tho 
basin. aba: 
Mr. Buiocn. It is filtered water. 5 
Representative Hoxtrrecp. After it is used, it comes into your j any 
seepage basin. NM 
Mr. Brocn. If there is just a minor amount of radioactivity andno } 5 
incident like a ruptured fuel element in the basin, then at the present | 4 
that water is passed though the disassembly basin and out into a trench, 5 
and flows back to the river. \ 
Representative Horrrrerp. Where does this device go now ? str 
Mr. Brocn. This would be right alongside the disassembly basin. } 2‘ 
Instead of the water being discharged and flowing back into the river, 5 
you would recirculate the water in the disassembly basin. pla 
Representative Horirrevp. Purify and use it over and over? pen 
Mr. Brocu. Yes, sir. reat 
Representative Durnuam. Would that take care of all the reactors | 4 
there ? : 
Mr. Brocn. This takes care of four of them. We have a small unit | 
in the fifth reactor. Again this is the sort of thing you learn through ] You 
experience. and 
Ve had a fuel element in the disassembly basin in the reactor down ] env 
there that had a ruptured sheath. Even though we had an isolated | 1 
section in the basin for it, it contaminated the basin. We took quiteay * 
little bit of time and effort to clean it up. tha 
We have a small unit which is really a prototype of what is asked | fut 
for here in that R disassembly basin now. I 
Representative Durnam. Will this meet all of the requirements by } °P! 
the state down there on water pollution? All the states have water J yea 
pollution laws. J 
Mr. Buocn. Yes, sir. eve 
Representative Duruam. This meets it? not 


Mr. Buocn. Yes, sir. 
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Senator ArkeN. May I ask how large is a seepage basin? What 
area does it cover, and is it gravel-type soil or what ? 

Mr. Biocu. The soil down there is clay with quite a bit of sand in 
it. The clay is desirable, but the sand is undesirable from the stand- 
point of picking up radioactivity and retaining it. 

Senator ArkEN. What is the area covered by a seepage basin? 

Mr. Biocu. The ones we have dug I would guess are probably 
around 9,000 feet square, or thereabouts. It depends on how much 
material we might have to dispose of from time to time. We only dig 
them as we need them. After using them some length of time, you 
have to abandon them. This will vary. I can give more details for 
the record on that. 

(The information referred to follows :) 

Since start of operations at Savannah River six seepage basins have been 
excavated in “R” areas, two in “P” and one each in “C,” “K,” and “L” areas. 
Depending upon particular topography and subsoil conditions in the individual 
areas these basins have ranged in size from 525 feet by 37 feet by 12 feet to 200 
feet by 45 feet by 8 feet. To date one basin in the “R” area has been back- 
filled as it was no longer possible to send effluents into this particular basin. The 
basin the “K’”’ area is in sandy soil and will have to be filled in the near future. 


Senator Arxen. Do they reach the point where they become useless 
for further seepage ? 

Mr. Brocu. With the accumulation of radioactive material, even 
though it might be slight, they reach the point where you have to 
abandon them and dig another. 

Senator Aiken. After they are abandoned, is that area useful for 
any other purpose ? 

Mr. Brocn. No, sir. 

Senator Arken. It is permanently abandoned ? 

Mr. Biocu. You fill it up. 

Senator Auxen. And fence it off ? 

Mr. Biocu. Yes, and the land would not be useful for building any 
structures in the future because you have some of this radioactive 
material retained in the clay subsoil. 

Senator A1kren. I know it is an elementary question, but after a 
plant had been in operation say for 25 years or 30 years, what hap- 
pens to the area around it? Is the seepage basin located near the 
reactor ? 

Mr. Bioca. Yes. 

Senator Aiken. That is all, Mr, Chairman. 

Representative Horirrecp. I think one reassurance we could give 
you is that this is not a high order of radioactivity. It is very low, 
and therefore when it is filled, there is no immediate hazard to the 
environment, but there is a bit of radioactivity which would make it 
undesirable to bring it back into normal use. 

Senator Arken. But nevertheless for all we know now it does take 
that area which is used for seepage basin permanently out of any 
future use. aaah 

Representative Hoxirrecp. I would have to defer to a scientific 
opinion on that. I would say it would not be safe for many, many 
years, at least. : ; 

" Mr. Buocn. I think the sites for Savannah River and Hanford, if 
ever abandoned, would certainly include some land areas you could 
not use, for a long, long time. 
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Representative HonirreLp. We were down at Savannah a couple 
of weeks ago, some of us, and there is a great area where they have 
these big digging machines going in and digging up ground and put- 
ting radioactive waste there and covering it. It is considered that 
would be permanently of no value from now on. 

(Discussion off the record. ) 

Representative Hoxtrrevp. If there are no further questions, we 
will go to the next item. , 7h ; 

General Lurpecke. Project 60—b-1 (see p. 125), sir. This is a proj. 
ect, for a cylinder storage area, Paducah, Ky., $500,000. The project 
provides for the construction and/or improvement of concrete storage 
pads supported by compact gravel to withstand high density loading, 
These pads are required for outside storage of residue from the diffu- 
sion plant U*** isotopic separation process in the form of gaseous ura- 
nium hexafluoride. In the normal operation of the three gaseous dif- 
fusion plants, depleted uranium hexafluoride is withdrawn as cas- 
cade tails. There is a possibility some time in the future it may be 
necessary to refeed this material to the cascades if it is desirable to 
restore it as uranium hexafluoride. The most economic and practical 
storage method happens to be using large cylinders and using the stor- 
age island concept whereby pad areas are devoted to access lanes. 

It is expected that additional storage pads may be required in fu- 
ture years. 

Representative Durnam. And you have an amount of it at the pres- 
ent time already stored. 

General Lurpecke. Yes, sir. 

Representative Durnam. Is there any way of disposing of this ina 
safe manner? I am thinking about the future if we just continue with 
this. This has been one of the problems from the beginning. What 
are we going to do with it? We have not done anything with it yet. 

Mr. Brocu. Mr. Durham, it is stored for several reasons. 

(Classified discussion.) 

Representative Durnam. This is a stockpile item and started out 
on that basis when you adopted this way of taking care of this mate- 
rial. I think we should begin thinking about total investment in the 
future on a stockpiling item. When we reach a certain point in min- 
erals such as tungsten and these other things we ought to say we had 
better look at this thing. I would like to know at the present time 
how much we have invested in this if we can get such a figure, so we 
can arrive at some conclusion on these things. If we store for the 
next 50 years, we are going to have a lot of it. 

Mr. Biocu. We can supply that for the record, sir. 

Representative Durnam. I think it would be well to have it in the 
record. 

(The information referred to follows :) 


As of January 1959, the total inventory of cascade depleted uranium hexa 
fluoride at the Paducah gaseous diffusion plant amounted to [deleted] of ure 
nium as uranium hexafluoride. The bulk of this material ranges in assay from 
about [deleted]. This material represents the total cascade depleted uranium 
hexafluoride produced since start of operations less that utilized in other pro 
grams. This inventory is contained in 6,500 cylinders of various sizes with the 
Perea majority being cylinders containing 10 tons of uranium hexafluoride 

deleted]. 

[Deleted] Whether or not the depleted uranium is fed into the diffusion cas 
cades, it currently has uses in other AEC and industrial programs. These use 
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are expected to continue or expand in the future. Where isotopic content is not 
the controlling factor in these programs, material less valuable as potential cas- 
cade feed is preferentially utilized. 


Depleted uranium is a source material and it could play a major role in the 


future nuclear power program, particularly in reactors involving the plutonium 
recycle concept. 


A modest development effort is underway to determine other uses for de- 
pleted uranium. Studies are underway to determine applicability in shield- 
ing material and the use of uranium as an alloying constituent to improve metal 


characteristics. 

As the extent of future use, either as gaseous diffusion plant feed or for other 
applications, is not known, no value is assigned to the inventories of cascade- 
depleted uranium hexafluoride, except the cost of packaging for storage and 
the actual storage costs themselves. Disposal of this material as scrap would 
create problems of chemical toxicity, plus the problems associated with the dis- 
posal of any radioactive material. 

Representative Hosmer. Is this the type of thing you can store un- 
derground like a lot of times they store gas underground ? 

General Lurpeckr. Underground ? 

Representative Hosmer. Yes. 

Mr. Buocu. I don’t think so. While it is drawn off, it goes into 
the cylinders as gas. The material solidifies in the cylinder at I think 
around 85° F. If you want to reuse them, you have to heat the cyl- 
inder up again to get them back to gaseous form. These tails may 
have a potential value for commercial use. We are doing some devel- 
opment work to see if there is any commercial use for depleted ura- 
nium in our own business as shielding for shipping containers and 
things of that nature. 

Representative Hoxrrtetp. A study of the economics of rerunning 
these tails must undoubtedly have been made, and you must have 
found out that it is more expensive to rerun them at this time than it 
is to process your raw material. 

Mr. Biocu. Economics are dependent on the rate at which the raw 
material is available and fed. 

Representative Hotirrecp. In other words, if we have a shortage 
we will be forced to use this, but until we do have that shortage, it is 
more economical to store it and run it in comparison with the cost of 
raw material. 

Mr. Buocu. That is correct. You could not get the required pro- 
duction rate by rerunning them in lieu of raw material. 

Representative Houtrtetp. Any further questions? 

Senator ArkEN. May I ask, Mr. Chairman, as the fuel in reactors 
becomes used up, does it weaken and produce less heat or less energy ? 
What is the effect? Does it gradually fade out until you just have 
this weak solution left, or does it go until it is gone and then stop 
completely ? 

General Lurepecke. This comes from the gaseous diffusion plants 
of separating the U™ from the U™ and does not involve the reactor. 

Senator Arxen. It does not. But the fuel used in a reactor, does 
it give out all at once, produce the maximum amount of heat while it 
lasts, or does it gradually fade out ? 

General Lurepecke. The fuel in the reactor core burns with the 
passage of time to the extent that you allow it by control to be active. 
When it finally gets down to the point where it is below the capacity, 
you have to then take it out, reprocess it, put in new fuel and start a 
recycle. 
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Senator A1KkEN. It becomes weaker until it reaches a level below 
which it has to be renewed ¢ 

General Lurpecke. Yes, sir, except by control you keep it at a 
level rather than letting it go down. 

Senator A1kENn. I see. 

Representative Horirrecp. The next item. 

General Lurprecke. Project 60—b-2 (see p. 125) is a project for in- 
creased cooling water capacity at Scans River, $5 million. 

Representative Horirrecp. This is the same as your plant expan- 
sion at Hanford, isn’t it, for the same purpose ? 

General Lurprcke. For the same purpose, yes, sir. 

Representative Honirrecp. Are there any questions on that? We 
have got something that came in under date of February 24 from Mr. 
Vance to Senator Anderson. 

Representative DurHam. May I ask a question on the Savannah 
River thing? 

Representative Horirrecp. Go right ahead. 

Representative Dunnam. I notice in your statement—are you run- 
ning scarce of water—you are going to convert this back and reuse it 
under this system. Isthat the idea ? 

Mr. Biocu. No, sir. We are not short of water at Savannah River. 
As a matter of economics, we have water that is drawn direct from 
the river and goes back into the river. We have a cooling pond which 
appears to be cheaper than additional pipelines from the river. 

Representative Duruam. Then there is no scarcity of water? 

Mr. Biocn. No, sir. 

Representative Duruam. It is different in the degree of water. The 
water is hotter in the river down there than at Hanford, and you 
are running into this problem actually of difference of degree in heat 
of your natural water ¢ 

Mr. Biocu. We have seasonal variations, yes, sir. 

Representative Durnam. I know they explained it to us when we 
were down there, and said in the summer when the heat goes up, 
then it loses cooling capacity and needs an additional cooling pond 
in order to get a cooler water than drawing directly from the river. 

Mr. Biocn. We have some temperature variation at Hanford also. 

Representative HotirieLp. But much less. 

Back to the letter of February 24, an increase of $100) 000 was re- 
quested, and this was requested as an emergency item. I don’t see it 
included in the bill this year. Are you familiar with that, Mr. Vance. 
It is your letter. 

The increase in the $1,300,000 is attributable to a sharp rise in the cost of com- 
ponents, the need for considerably more monitoring and control equipment than 
had been originally anticipated, and changes in machine design to insure more 
satisfactory performance. No change is being made in the scope of the project. 
Since even greater emphasis must be placed upon nonnuclear methods of develop- 


ment during a test moratorium, the need for the Phermex installation hecomes 
more compelling than at the time the project was originally requested. 


There was a special bill sent up for us to put in as an emergency 
measure on that. 

General Lurepecke. I believe General Starbird can clarify that. 

General Srarsirp. Last year you authorized and there was proposed 
to build a facility which we consider now of extreme and urgent im- 
portance to the project. 

(Classified discussion.) 
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Representative Honirretp. You do not want to wait for the 1960 
authorization bill we are working on? You have stated this is enough 
of an emergency that you would like to have a special bill put in on 
this $1,300,000. 

General Srarsirp. This is correct, Mr. Chairman. 

Representative Hotirretp. How much delay would be involved if 
it came in the regular bill ? 

General Srarsirp. It is hard for me to estimate because I would 
not know exactly when the bill would be passed, sir. 

Representative Price. Is this included in the supplemental appro- 
priation bill? 

General Srarpirp. We would take funds that are savings from 
other projects. 

(Classified discussion. ) 

Senator Arken. Do the armed services have funds for the de- 
velopment of atomic weapons other than what is included in this 
bill ? 

General Srargirp. Sir, the division as between the Atomic Energy 
Commission and the Department of Defense, simply stated, is that we 
build the warheads, the things that go off, and give the explosion. 

We fund for that part. 

Senator Arken. That comes out of armed services funds? 

General Starsirp. No, sir, that comes out of Atomic Energy Com- 
mission funds. Separate from that must be the rocket, the fusing 
system, the aircraft, the battleship, or whatever it is. The supple- 
mental thing to the actual explosive warhead is funded for and con- 
structed by the Department of Defense. 

Senator Arken. Then this is the fund that the warhead is de- 
veloped from. 

General Srarpirp. This relates only to the warhead proper, sir, 
the part that is our responsibility. 

Representative Ho.irretp. I might say for the benefit of the mem- 
bers that we have got quite a good letter here under November 21, 
1958, which goes into this in some detail. It does seem to me this is 
an emergency item. I would like to make this inquiry. Are there 
going to ‘be series of these or as far as you know is this the only thing 
that 1s of an emergency nature? 

General Srarsirp. This is the only one we know of of an emergency 
nature that we will not cover in the ‘broader fund that you have given 
us in the past, or have given us each year. 

In this particular case, this is a line item. Therefore the change 
of price has to be mirrored by a change in the authorization. 

Representative Houtrieip. This is greater than the 25 percent in- 
crease in the allowable. 

General Srarsirp. That is correct, sir. 

General Lurpecke. That is right. I know of no other project in 
which it should come up. 

Representative Barrs. Do I understand you to say you have money 
available from other sources you are going to apply to this tempo- 
rarily ¢ 

General Srarsirv. Against this authorization we would apply funds 
that we have saved from other projects, sir. 

Representative Bares. Then that money will be reimbursed in the 
regular appropriation bill ? 

41000—59——8 
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General Srarpirp. No, sir; these savings would be on going projects, 
and would not require a reimbursement by further appropriations. | 

Representative Bares. They are savings on other projects? 

General Srarsirp. That is right, sir. 

Representative Hortrrevp. It is the need to authorize more than the 
25 percent cushion which we allow them to shift funds. I think the 
committee will take care of that at a different time. 

The next item. 

General Lurpecke. The next project is 60-c-1 (see p. 125) under 
atomic weapons. 

This project provides construction and acquisition of weapons pro- 
duction, development, and test facilities, in order to take early advan- 
tage of advances in weapon technology. While the specific nature of 
the facilities cannot be forecast at this time, the nature of future pro- 
duction and development programs indicates that additional facilities 
will be required to cope with new techniques either by way of new 
plant capacity or added plant facilities. This type of project in the 
past has assured availability of funds to meet new production require- 
ments and to provide for research and development. 

(Classified discussion. ) 

Representative Durnam. May I ask where you are using this mon- 
ey—at Los Alamos labs? 

General Srarsirp. It is at places undetermined as of the present, sir. 
Part usually goes to the labs, Los Alamos, Livermore, and Sandia, and 
part to the construction complex. Part might go in this case to the 
test areas. 

I have reviewed with the field recently the number of projects that 
they think they might have and they come to us, some much greater 
than this. However, it is my opinion in many cases they are dupli- 
cating and that we will come back and be able to carry the load by this. 

Representative Durnam. That is exactly the reason I asked the 
question. We don’t want to duplicate these unless necessary. 

General Srarsirp. I can assure you, sir, the amount requested does 
not permit duplication. 

(Classified discussion. ) 

In the first year this type of project was authorized, in 1956, for 
instance, we spent $29 million as contrasted with 10. We think we can 
better estimate, but there still are these things that must go forward 
immediately if we are to push our weapons program to the highest 
possible level. 

Representative Bares. Who establishes the number of warheads we 
should stockpile ? 

General Srarsirp. This is established by the DOD after consulta- 
tion and work with us. : 

Representative DurHam. The moratorium being what it is today, 
do you still feel it is necessary to spend this much money in future 
testing? 

General Srarpirp. It is not in testing, sir; it is on the facilities for 
continuing research and for conducting production, and some minor 
changes in testing facilities of nonnuclear types. 

To answer your question, yes, I feel it is absolutely necessary, and 
probably more necessary in respect to many of the facilities we will 
build, sir. 
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Representative Duruam. This is an expansion of a test facility ? 

General Srarpirp. Not of tests alone, sir. I have not made my 
point clear. The majority of the fund will not go on test facilities. 
A part will. 

(Classified discussion. ) 

Representative VAN Zanpr. That is right. Is it not true this lan- 
guage really justifies the amount requested and I read from the secret 
document furnished here: 

This project will insure availability of funds to meet new production require- 
ments and to provide research, development, and test facilities in order to take 
early advantage of advances or changes in the weapons field. 

General Srarpirp. Yes, sir. 

Representative Hoxrrreip. In the original backup sheet—I am re- 
ferring to table 8, which are the items submitted to the Bureau of the 
Budget—this item that was called for by the weapons people to 
AEC was $15 million. It was cut by the Bureau of the Budget to $10 
million. In this classification here and the ones that follow there were 
11 projects called for by the Commission: 6 of them were canceled. I 
will read to you the items: Weapons production, development of test 
installations, $15 million cut to $10 million. Special processing plant, 
phase 2, Mound Laboratory, $3.8 million. It was allowed. Test and 
environmental installation, Sandia, N. Mex., $1 million. It was 
allowed. Base construction, test site, Eniwetok Proving Ground, 
$1,100,000. It was denied. High explosive development plant at 
Livermore, Calif., $2 million. It was denied. Storage site modifica- 
tions, $1.5 million. Allowed. Material storage vaults in Los Alamos, 
$133,000. Allowed. Special chemistry building at Livermore, Calif., 
$375,000. Denied. Diagnostic chemical building at Livermore, $250,- 
000. Denied. Machine shop, Sandia Base, N. Mex., $1,114,000. De- 
nied. Water supply system for Livermore, Calif., $600,000. Denied. 

To summarize, the Commission asked for $26,900,000. They were 
allowed $16,433,000, a cut of $10,467,000, or percentagewise a $38.9- 
percent cut in this general area of request. Eleven projects were asked 
for and six canceled. 

I think the committee members should know that in the considera- 
tion of this item and the ones that follow. 

Representative Van Zanpr. Will we get an explanation of the 
various items that make up the overall budget request of $26 million ? 

Representative Hotirretp. The ones denied are not in this sheet. 
We have a separate sheet. 

Representative Bares. Do we consider the reasons why these were 
denied ? 

Mr. McConr. I would like to point out to the committee this list 
of items which were denied were Commission decisions. They were 
not Bureau of the Budget decisions. 

Representative Hotirretp. You submitted them to the Bureau of 
the Budget. 

Mr. McConr. Here is what happened. We first reviewed the in- 
ternal proposals and made up a list and submitted it to the Bureau 
of the Budget. The Bureau of the Budget returned it tous. They 
asked reconsideration of a whole series of items. As I remember, it 
totaled some $215 million. They indicated certain areas which they, 
the Bureau of the Budget—thought we could cut or eliminate. 
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The Commission itself agreed we would consider this list item by 
item and concluded by reasons of our own consideration we could 
accept reductions wholly or in part that totaled about half of the 
Bureau of the Budget’s suggestion. The final budget was established 
in that way, and at that level. 

Represent: itive Price. You would say it was your decision after 
suggestion from the Bureau of the Budget ? ? 

Mr. McConr. That is right. 

Representative Horirretp. Was that made from suggestion of per- 
centages and to cut off a certain precentage of your request ? 

Mr. McConr. No, there was no direction. They sent it back and 
said, “We feel you can cut these items out.” 

Representatives Hoxirretp. Did they have any information you 
folks did not have when you originally set up your list ? 

Mr. McConr. I can’t answer that. I don’t know what they had, 
Mr. Chairman. 

Representative Horrrrevp. It is in the weapons field, a great deal 
of it. Does the Bureau of the Budget have access to the classified 
information which you folks have, and did they make their determi- 
nation on the basis of classified weapons information ? 

Mr. McConr. They have access to any classified information that 
they want. I would not want to leave this committee with the im- 
pression that the Bureau of the Budget makes the same kind of de- 
tailed review of these matters we do. 

The point I do want to make is that this list that was returned to 
us was not returned with the injunction that these items must be 
cut out. It was returned with a statement that these are areas in 
which they believed reductions can be made or eliminations can 
be made. They requested our consideration of them. 

The budget was reviewed and the final items which were included 
or excluded were by the Commission’s decision rather than direct 
determination by the Bureau of the Budget. 

Representative Price. I notice one of the areas where you have 
withdrawn on recommendations from the Budget, if you want to 
put that that way. It is in the development of high flux reactors in 
physical research. From all the testimony we have had before the 
committee this is a critical area in our research program. I would 
like further elaboration on that as we continue these hearings. 

Representative Hontrrerp. It is in a different section. 

Representative Pricer. It is not in the weapons field but it is another 
field. You chose the weapons field and I chose another field. 

Representative Barrs. Do you feel this cut will impede the weapons 
program at all, Mr. Chairman? 

Mr. McConr. I really prefer to have the general manager and 
General Starbird answer that eum 

General Srarpsirp. No, sir, I don’t feel they will impede, but let me 
explain why I can say now that it will not impede, but still requested 
these funds or iginally. 

The budget went in to the Bureau of the Budget in October. This 
is when we were right in the middle of a test series. There were 
certain things we could foresee as possibilities. Now the test series 
was over in October and at the end of October the Russians came in 
and sat down to discuss a test moratorium. This lead to my rephasing 
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certain things I had intended to do in 1960. I moved up some of these 
items as I intend to build them in 1959 because they are essential 
now. I dropped other items and came down on the so-called con- 
tingency fund, because we had a better view of what we had to do in 
the period concerned. 

To repeat, I don’t feel it is going to hurt the program. 

Representative Hosmer. Let us take a specific item, General Star- 
bird, and apply that thinking to it. You asked originally for a 
special chemistry building at Livermore, $375,000. Now that is 
out. 

General Srarpirp. I intend to build the building from the con- 
tingency fund of 1959 sir, because it is important we get ahead with 
it as quickly as possible. 

Representative Hosmer. And the diagnostic chemistry building? 

General Srarsirp. The same thing. 

Representative Hosmer. Then you are going to get that anyway. 

General Srarsirp. That is right, sir. Because of a rebalancing of 
the program after the 31st of October. 

Representative Hosmer. How about the machine shop at Sandia? 

General Srarsirp. This also we intend to go ahead with, out of 
1959 moneys. 

Representative Hosmer. How about the water supply at Livermore ? 

Representative Horirtetp. May I ask if these are authorized? 

General Srarsirp. These are projects, sir, that are urgently needed 
that would come under the type of project you last discussed. You 
authorized us $10 million to take care of subsequent work at places 
undesignated and unspecified. 

Representative Houirtexp. I see. 

General Srarsirp. It now appears due to a rebalancing of program 
we ought to move those three things forward and we are going to 
build with the funds and authority we have available. 

Representative Hosmer. So we are not cutting down the weapons 
program ? 

General Srarsirp. No, sir, not on those three items. As far as the 
water supply is concerned, we have been studying improved water 
supply there for several years. I am not entirely happy with the plan 
as yet. It is a plan for long range and I would like to take a further 
look at it. 

Representative Hosmer. How about the high explosive development 
plant at Livermore? 

General Srarsirp. This is a specific authorization for a specific 
place. 

Representative Bares. So you are satisfied with these items? 

General Srarsirp. I am satisfied. 

Senator Arken. I would like to make an inquiry as to methods, how 
the Budget arrives at the amount which they will approve. I notice 
in the overall it is $203 million requested, $115 million, roughly, ap- 
proved. Does the Bureau of the Budget say to you, Mr. McCone, 
under our program we can allow $115 million, and leave to you and 
the agency to find out where you can cut out the $88 million, or does 
the Bureau of the Budget hear the case for each item, and then decide 
on that, and did the result happen to come out $115 million for the 
total? I am using the total because it is easier. 
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Mr. McCone. The process that was followed in past years started 
really before I came into office, but the original general guidance given 
very ‘early last year, some time in the spring, was to try and preserve 
approximately the level of the prior year in totality for the budget, 
and a tentative submission was made to the Bureau of the Budget. 
Then during the early fall we made a very careful study, the Com- 
mission reviewing line by line and item by item, and we submitted 
a budget estimate to the Bureau of the Budget which was higher than 
last year by something in excess of $300 million in new appropriation 
requirements. 

Then the budget was returned with these suggested areas of reduc- 
tion and consideration, but with no directive except to request that 
we review the entire budget again in the interests of reducing it as 
much as acceptable. 

We finally arrived at a figure which was satisfactory to us, and 
we were able to get them to accept it. It was higher than they wanted 
by about $110 or $115 million in new obligational authority.2 But 
they agreed to it. So this was kind of a back-and-forth process. I 
have never felt I was under a directive from the Bureau of the Budget 
on any particular item. I have felt I was under a directive from the 
Bureau of the Budget to meet the desires of the President to come 
up with the lowest possible budget estimate consistent with the secu- 
rity of the country and the country’s welfare. 

Senator ArKen. I notice the amount submitted to the Bureau of the 
Budget for reactor development, $76 million ; approved by the Budget 
was ‘$26 million. There is a cut of $50 million there. What I was 
trying to find out, did they say, “We will cut out the $50 million for 
reactor development”, or do they say, “We are going to approve you so 
much overall” and leave it to you to cut out “what you consider the 
least vital ? 

Mr. McCone. No, Senator. At no time to my knowledge did they 
establish an overall total figure for any item or any group of items. 
I would like to ask Mr. Burrows, our controller, who is responsible, to 
answer that question more specifically. 

Mr. Burrows. I am sorry. 

Senator Arken. When you submit a request to the Budget and then 
the Budget approves part of it—I am using for example 1 now the re- 
quest for reactor dev elopment, your request of $6,285,000, $7,350,000, 
and so on, in the other items through here. The question I asked was 
this: Does the Budget Bureau say to you, “We can only allow you so 
much overall” and then leave it to you to find where to make the cut, 
or do they hold a hearing item by item and decide where the cut should 
be made? 

Mr. Burrows. As the chairman said, our initial directive was to try 
to maintain our budget as nearly as possible in line with last year’s 
total figure. 

Senator Arken. What was that? 

Mr. Burrows. Total appropriation last year was around $2.7 bil- 
lion. This applies to the Government as a whole. It is an overall 
directive, not particularly directed at the Atomic Energy Commis- 
sion. In the interest of trying to keep the budget at a given level, 
this is a general directive, and not specific. 


2 EprTor’s Note.—This refers to operations funds, not to facility funds authorized under 
the AEC authorization bill. 
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After we prepare our budget, we go over these items in great detail 
with the Bureau of the Budget. After that detailed review, as the 
chairman has indicated, they identify some items which they thought 
we should reconsider, but at no time did they select a given item and 
eliminate it from the budget. After the further review by the Com- 
mission the items changed were changed by the Commission and at 
no time did we get a specific figure as such which we had to meet. 

Representative Hoxirtetp. Senator Aiken, the general directive he 
speaks of is the letter sent out to all of the agencies under date of Sep- 
tember 9, at least to the Atomic Energy Commission, which asked 
that the goal which the President desires to achieve will require that 
levels for 1959 be at least 10 percent below those which can be reason- 
ably financed for the current year. And there is further information 
in general to maintain the budget I think at the level of 1957. 

Senator Arken. Maintain a dollar limitation overall. 

Representative Hotirtetp. Yes, a dollar limitation. 

Representative Price. The $50-million difference is changes that the 
Commission itself made, rather than the Budget in the final considera- 
tion of your proposals to the Budget ? 

Mr. McConr. Yes. 

Representative Bares. Mr. Chairman, has all the money appropri- 
ated last year been released to the AEC? 

Mr. McConer. All the money appropriated for which we have asked 
apportionment has been released. There are no holdbacks on appor- 
tionment as has sometimes been experienced. None whatsoever. 

Representative Van Zanpt. I would like to go back to this weapons 
matter. As I understand it now, you submit to the Bureau of the 
Budget $26,900,000 and submit to the Congress in the bill now before 
us the amount of $16,433,000; I would like to direct this question to 
General Starbird. In submitting this amount for $16,433,000 to the 
Congress, in your opinion that meets the needs of your department 
of the AEC? 

General Srarsirp. It does. 

Representative Van Zanpt. For weapons development and so 
forth ? 

General Srarsirp. It does, sir. 

Representative Van Zanpr. Did you take into consideration the 
position of the DOD? 

General Srarsirp. We took into consideration the needs of the DOD 
as we know them. 

Representative Van ZAnpr. Do they concur in this amount? 

General Srarstrp. They don’t concur necessarily in the items of our 
budget, sir. They concur in the requirements made known to me 
upon which I developed the budget. 

Representative Van Zanpt. And this amount of money will permit 
you to continue your activities during the fiscal year 1960 in the 
weapons development field ? 

General Srarsrrp. To continue essential activities in the field, sub- 
ject to one condition, and that is—should there be a sudden change to 
go back to some form of testing, we would have to take another look. 

Representative Van Zanpr. You would have to come back and 
report to this committee. 
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General Srareirp. I don’t know whether we would or not, in the 
sense of coming back for more authorization, but we certainly would 
have to take another look at the cards we held to see if we could play 
our hand. 

Representative Hortrrecp. I think on that point we have to recog. 
nize the end of this moratorium comes up October 31, the testimony 
we have had from the labs, from Dr. Bradbury and others who have 
come in here on this testing thing. If you are denied, for instance, this 
$1,100,000 base construction at Nevada test site, and Eniwetok Prov- 
ing Grounds, and some of the other denials which have been given you 
here, it is obvious you will not be ready to go ahead on the basis which 
you had planned, and you will be delayed on going ahead on the 
program which they wanted to go ahead on. 

General Srarsirp. May I comment on that ? 

Representative Hotrrrevp. Yes. . 

General Srarsirp. As soon as the Soviets came in on the 31st of 
October and sat down so it appeared this thing was going forward 
to some degree, we froze the construction that we were intending to do 
at Nevada and at Eniwetok that was not essential to maintaining the 
proving grounds, and we put that money in reserve. We had the 
authorization for it. There was about $5 million in reserve there. 
Even if on the 31st of October we went back to testing and if we 
knew exactly how we were going back, it would be difficult for us to 
spend more than that. I really think we are fairly well fixed anyway, 
but depending upon what the situation would be if we did go back to 
testing, we certainly would have to look at it to see whether we had 
enough. 

Representative DurHam. That was not part of the moratorium 
agreement ; was it ? 

General Srarpirp. No, sir; this was action we took. 

Representative DurHam. You took? 

General Srarpirp. Yes, sir. It was my responsibility. I took it. 

Representative Price. Do you have authorization for the specific 
items you talk about, the base construction at Nevada? 

General Srarsirp. We do, sir, in the sense that we had the author- 
ization to go forward last year with certain projects out of 1959 au- 
thorization and 1959 funds. It is a part of that that I froze. I am 
holding it because we would do a different thing if we were going into 
long range maintenance than if we were going back into testing. 

Depending on the future, I will decide which way that authoriza- 
tion should be used. But to answer your question, sir, those author- 
izations are authorizations for work at those locations. They do not 
specify the exact work to be done at those locations. 

Representative Price. In other words, the $1,100,000 in this orig- 
inal proposal to the Budget is an additional sum for additional con- 
struction ? 

General Srarsirp. This is right, sir, drawn at a time when we felt 
there was a pretty good probability we would be going ahead with 
the testing. 

Representative Van Zanpt. One more question on weapon devel- 
opment. As I understand it, your weapon program for fiscal 1960 
was influenced by the results you obtained at the series of tests which 
were concluded last fall. 
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General Srarsirp. That is correct, sir. 

Representative Van Zanpr. And the $16,433,000 is therefore ade- 
quate to finance this new program of weapon development ? 

General Srarsirp. This is correct, sir. 

Representative Bares. General, that un-spent money, is that no- 
year money ? 

General Srarsirp. It is no-year money. 

Representative Horirretp. We are going to have to adjourn. We 
can’t get through all of those, and we will just have to adjourn sub- 
ject to the call of the Chair back for the rest of this unclassified mate- 
rial. We will meet at 2 o’clock for the open testimony. 

Representative Van Zanvr. Before we adjourn, I think in view of 
the urgency that was attached to the proposed bill submitted to the 
committee by the Commission, I would move you to this time, Mr. 
Chairman, that the committee recommend to the full committee the 
approval of the bill to be introduced by the chairman. 

Representative Hotirietp. Before I recognize the motion, I would 
like to ask if a quorum of the committee is present? A few minutes 
ago there was. I think we are going to have to withhold that. Maybe 
we can handle it later on in the day. Will the gentleman withdraw 
his motion and bring it up again ? 

Representative Van Zanvr. Yes. 

(Thereupon at 12:30 p.m., a recess was taken, the committee to re- 
convene in open session at 2 p.m. of the same day.) 
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FRIDAY, FEBRUARY 27, 1959 


CoNGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION, 
JornT CoMMITTEE ON ATomiIc ENERGY, 
Washington, D.C. 


The subcommittee met, pursuant to notice, at 2 p.m., in the Old 
Supreme Court Chamber, the Capitol, Hon. Chet Holifield, chairman 
of the subcommittee, presiding. 

Present: Representatives Holifield (chairman of the subcommittee) , 
Price, Van Zandt, Hosmer, Bates, and Westland; and Senators 
Dworshak and Aiken. 

Also present: James T. Ramey, executive director; John T. Con- 
way, assistant director; David R. Toll, staff counsel; George F. 
Murphy, Jr., Richard T. Lunger, and G. Edwin Brown, Jr., profes- 
sional staff members; Edward J. Bauser, technical adviser; and Ber- 
nard V. Dvoskin, GAO consultant, Joint Committee on Atomic 
Energy. 

Representative HorirreLp. The subcommittee will be in order. 

Before we start on the regular business of the meeting I would like 
to make a little statement. At the conclusion of the hearings on Feb- 
ruary 18 there was an interchange of conversation between the Chair- 
man of the Atomic Energy Commission and myself. In order to place 
at least my ideas of the interchange in the proper perspective, I would 
like to say that as a result of that interchange there was carried in 
the press the statement which the Chairman made which resulted in 
a number of critical editorials directed against Senator Gore and 
myself and possibly some other Democratic members of the Joint 
Committee. 

In the interest of placing on the record a chronological statement 
of facts I want to make the following statement : 

Chairman McCone appeared before the Joint Committee on the 
afternoons of February 17 and 18. He presented formal testimony 
consisting of three separate mimeographed sections. 

This testimony stated the formal position of the Atomic Energy 
Commission report on development, growth, and state of atomic 
energy industry pursuant to section 202 of the Atomic Energy Act of 
1954. As an inherent part of this report the presentation also de- 
scribed the program of civilian power development for the 1960 fiscal 
year. 

Mr. McCone completed the third and last part of his formally pre- 
pared testimony at approximately 3 p.m., on February 18. After he 


113 








114 AEC 


AUTHORIZING LEGISLATION 


had concluded, he was questioned by the following members of the 
Joint Committee: Senator Gore, Congressman Van Zandt, Congress- 
man Hosmer, Senator Pastore, Congressman Bates, and Senator 
Hickenlooper. 

The interrogation of the members and the responses from Mr, 
McCone can be found on pages 152 to 190 of the stenographic tran- 
script of February 18. (See 1959 sec. 202 hearings starting on p. 74.) 
The time involved as represented by the 38 pages of tr anscript was 
about 1 hour and 25 minutes. 

At 4:25 p.m., Chairman Anderson recognized me for my turn at 
interrogation with the private request that I yield at 4:45 to allow 
Mr. Charles Weaver, of W estinghouse, to present a short statement. 
I proceeded to question Mr. McCone after making a short statement, 
five pages of transcript, analyzing the relative projects and dollar 
amounts of the 1959-60 program compared to the program for the 
previous fiscal year of 1958-59. 

At about 20 minutes of 5, a news release which I had authorized a 
few minutes prior to be run off on the mimeograph machine in the 
committee office was delivered to the press. Anyone who reads that 
mimeographed press release will see that it referred to the authoriza- 
tion bill draft which had been transmitted under letter of February 
17 to Senator Anderson and had been turned over to me on February 
17 as chairman of the Subcommittee on Legislation (see p. 119). 

My news release referred to the draft of the authorization bill and 
only inferentially could it be applied to the statement of the Chair- 
man. Therefore, I felt that the criticism which was made for issuing 
a news release on his testimony was not in accord with the news 
release, which was on the authorization bill. 

I want to assure the Chairman of the Commission that I had no ill 
will at that time toward him personally, or any member of the Com- 
mission, and I have no ill will today. I felt that as Chairman of the 
Subcommittee on Legislation I was justified in evaluating the pro- 
gram which he had presented over the 2 days. 

I granted to him the right to be proud of the program as presented, 
and I am hopeful that he will grant to me the right to be disappointed 
that the program was not a larger program, but at no time was there 
any personal feeling of animosity or antagonism toward the Chair- 
man. 

I realize that controversy in Washington always makes more head- 
lines than harmony, so in the interest of harmony, in the interest of 
presenting my feeling in this matter in public, as it was started in pub- 
lic, I make this statement. I will be glad to have any response that the 
Chairman wishes to make, but I warn him in advance that we probably 
won’t get any news in the paper about it. 

Mr. McConz. Mr. Chairman, I appreciate very much your remarks. 
If I misunderstood at the time of my presentation the true content 
of your press release as it was explained, I am very sorry and I apolo- 
gize to you. I assure you that in my experience as Chairman of this 
Commission you, as well as other members of the committee, have 
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given me every thoughtful consideration that a man of my position 
could expect. I appreciate it. I naturally have given a great deal of 
thought to the divergent viewpoints on the program that has been 
outlined so far and which we will continue to discuss with the com- 
mittee. 

I think I reflect the views of the Commissioners in saying that we 
feel that there are no serious areas of disagreement or departure. [I 
have every confidence that at the conclusion of our joint discussions 
we are going to come up with an agreed program with which we are 


all going to be satisfied, one that is going to represent a step forward 
that we will be proud of and that we will all support enthusiastically. 

Representative Horirrevp. I certainly join with you in the hope 
and desire that we can work out a program for the good of the 
country, and I think we can. There is no reason in the world why 
we can’t. 

So far as apology is concerned, no apology is necessary but I want 
you to know that I have no ill feelings in any way as a result of our 
interchange. 

Now the Subcommittee on Legislation of the Joint Committee is 
meeting this afternoon in open session to commence hearings on the 
proposed Atomic Energy Commission authorization for the AEC fis- 
cal year 1960 program. 

Yesterday Senator Anderson introduced this bill as S. 1194 by re- 
quest. Copies have been distributed to all members of the subcom- 
mittee, and the Commission. Unfortunately we did not receive the 
revised bill in time for Vice Chairman Durham to introduce it in 
the House, which adjourned earlier. But it will be introduced, I 
understand. 

This morning the subcommittee began consideration of the classi- 
fied projects listed in the bill. This afternoon in public session we 
will receive an overall presentation by AEC on an unclassified basis 
of the entire bill, and if time permits we will then cover unclassified 
projects on an item-by-item basis. 

At the outset I would like to introduce the Commission’s original 
legislative proposal, and Mr. McCone’s letter of submittal dated Feb- 
ruary 17, 1959, together with my public statement of February 18 
announcing receipt of the proposal and giving my initial comments 
on it. 

Next I would like to introduce the Commission’s revised bill, S. 
1194, together with Mr. Graham’s letter of submittal dated February 
26, 1959. , 

The AEC proposal as submitted by Mr. Graham’s letter did not in- 
clude the items by project number, but a subsequent letter of the same 
date by AEC General Counsel to the Commission requested inclusion 
of project numbers. 

At this point I would like to introduce Senator Anderson’s state- 
ment introducing the Commission proposal by request, S. 1194. This 
is the statement which he made on the floor of the Senate. 

(The documents referred to follow :) 
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U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., February 17, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR SENATOR ANDERSON: I have transmitted today to the Speaker of the 
House of Representatives and the President of the Senate proposed legislation 
in accordance with the provisions of section 261 of the Atomic Energy Act of 
1954, as amended (42 U.S.C. 2017), which would authorize appropriations for 
the Commission’s 1960 plant acquisition and construction program and provide 
for phases of the civilian power program. 

The section of the bill authorizing amounts for construction projects for 1960 
has been revised from past submissions in that the numbering of individual 
projects is eliminated. The General Counsel advises that by reason of this 
numbering process, justification data for each numbered project becomes, by 
reference, part of the law. I do not believe it was the intent of your committee 
to create this rigidity. 

Attached hereto are copies of the proposed bill and an unclassified analysis 
in support of the proposed provisions. A classified analysis, containing addi- 
tional information, is being transmitted separately to your staff. 

Sincerely yours, 
JOHN A. McCone, Chairman. 


U.S. Atomic ENERGY COMMISSION, PROPOSED BILL FOR AUTHORIZATION OF APPRO- 
PRIATIONS UNDER SECTION 261 OF THE ATOMIC ENERGY AcT oF 1954, AS AMENDED, 
FiscaL YEAR 1960 


A BILL To authorize appropriations for the Atomic Energy Commission in accordance with 
section 261 of the Atomic Energy Act of 1954, as amended, and for other purposes 


Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, 

Sec. 101. PLANT oR FACILITY ACQUISITION OR CONSTRUCTION.—There is hereby 
authorized to be appropriated to the Atomic Energy Commission in accordance 
with the provisions of section 26la. (1) of the Atomic Energy Act of 1954, as 
amended, the sum of $115,500,000 for acquisition or condemnation of any real 


property or any facility or for plant or facility acquisition, construction, or 
expansion, as follows: 

(a) SPECIAL NUCLEAR MATERIALS.— 

Modifications to production and supporting installations, $10,000,000. 

Prototype installations, gaseous diffusion plants, $1,000,000. 

Central computing building, Oak Ridge, Tennessee, $1,650,000. 

Reactor air filters, Savannah River, South Carolina, $5,000,000. 

Additional raw-water line, Paducah, Kentucky, $810,000. 

Waterplant expansion, 100K area, Hanford, Washington, $5,000,000. 

Modifications to reactor disassembly basins, Savannah River, South Caro- 
lina, $1,600,000. 

(b) SPECIAL NUCLEAR MATERIALS.— 

Cylinder storage area, Paducah, Kentucky, $500,000. 

Increased cooling water capacity, Savannah River, South Carolina, $5,000,000. 

(c) ATOMIC WEAPONS.— 

Weapons production, development, and test installations, $10,000,000. 

Special processing plant, phase II, Mound Laboratory, Ohio, $3,800,000. 

Test and environmental installations, Sandia Base, New Mexico, $1,000,000. 

(d) ATOMIC WEAPONS.— 

Storage site modifications, $1,500,000. 

Materials storage vault, Los Alamos, New Mexico, $133,000. 

(e) REACTOR DEVELOPMENT.— 

Modifications to experimental breeder reactor numbered 1 (EBR-1), National 
Reactor Testing Station, Idaho, $1,000,000. 

Portable gas-cooled reactor prototype, National Reactor Testing Station, 
Idaho, $2,500,000. 
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Alterations, modifications and additions to MTR-ETR utility, technical and 
support installations, National Reactor Testing Station, Idaho, $2,000,000. 

Hot cells, $2,500,000. 

Chemical processing plant area utility modifications and improvements, Na- 
tional Reactor Testing Station, Idaho, $750,000. 

Reactor support installations, Nevada Test Site, $500,000. 

Nuclear test plant, Army Reactor Experimental Area (AREA), National 
Reactor Testing Station, Idaho, $5,000,000. 

Modifications and additions for test installation for project Pluto, $2,000,000. 

Research and development test plant additions and modifications for project 
Rover, $4,800,000. 

General support installations and utilities expansion, Argonne National 
Laboratory, Illinois, $4,300,000. 

(f) REACTOR DEVELOPMENT.— 

Miscellaneous modifications and additions, Argonne National Laboratory, 
Illinois, $1,000,000. 

(g) PHYSICAL RESEARCH.— 

Project Sherwood Plant, $1,000,000. 

Accelerator and reactor modifications, Brookhaven National Laboratory, New 
York, $1,950,000. 

Transuranium laboratory, Oak Ridge National Laboratory, Tennessee, 
$1,200,000. 

(h) BIOLOGY AND MEDICINE.— 

Installations for support fo biomedical research projects in atomic energy, 
$2,000,000. 

(i) ISOTOPES DEVELOPMENT.— 

High-level radiation development laboratory, $1,600,000. 

Radioisotope process development laboratory, $1,500,000. 

(j) ISOTOPES DEVELOPMENT.— 

Radioisotope production area expansion and modifications, Oak Ridge Na- 
tional Laboratory, Tennessee, $300,000. 

(k) COoMMUNITY.— 

High school additions, Los Alamos, New Mexico, $485,000. 

Real estate development, Los Alamos, New Mexico, $240,000. 

Housing alterations, Los Alamos, New Mexico, $1,000,000. 

. (1) GENERAL PLANT PROJECTS.—$30,882,000. 

Sec. 102. LimiratTions.—(a) The Commission is authorized to start any proj- 
ect set forth in subsections 101 (a), (c), (e), (g), (h), and (i) only if the 
currently estimated cost of that project does not exceed by more than 25 per 
centum the estimated cost set forth for that project. 

(b) The Commission is authorized to start any project set forth in sub- 
sections 101 (b), (d), (f), (j), and (kK) only if the currently estimated cost of 
that project does not exceed by more than 10 per centum the estimated cost set 
forth for that project. 

(c) The Commission is authorized to start a project under subsection 101 (1) 
only if it is in accordance with the following: 

1. For community operations, the maximum currently estimated cost of any 
project shall be $100,000 and the maximum currently estimated cost of any 
building included in such project shall be $10,000. 

2. For all other programs, the maximum currently estimated cost of any 
project shall be $500,000 and the maximum currently estimated cost of any 
building included in such a project shall be $100,000. 

8. The total cost of all projects undertaken under subsection 101(1) shall not 
exceed the estimated cost set forth in that subsection by more than 10 per 
centum. 

Sec. 1083. ADVANCE PLANNING AND Desian.—There are hereby authorized to be 
appropriated funds for advance planning, construction design, and architectural 
services, in connection with projects which are not otherwise authorized by 
law, and the Atomic Energy Commission is authorized to use funds currently or 
otherwise available to it for such purposes. 

Sec. 104. RESTORATION OR REPLACEMENT.—There are hereby authorized to be 
appropriated funds necessary to restore or to replace plants or facilities de- 
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stroyed or otherwise seriously damaged, and the Atomic Energy Commission 
is authorized to use funds currently or otherwise available to it for such 
purposes, 

Sec. 105. CurRRENTLY AVAILABLE Funps.—lIn addition to the sums authorized 
to be appropriated to the Atomic Energy Commission by section 101 of this 
Act, there are hereby authorized to be appropriated to the Atomic Bnergy 
Commission to accomplish the purposes of this Act such sums of money as may 
be currently available to the Atomic Energy Commission. 

Sec. 106. Sunstrrurions.—Funds authorized to be appropriated or otherwise 
made available by this Act may be used to start any other new project for which 
an estimate was not included in this Act if it be a substitute for a project or 
portion of a project authorized in subsections 101(a), 101(b), 101(c), and 
101(d) and the estimated cost thereof is within the limit of cost of the project 
for which substitution is to be made, and the Commission certifies that— 

(a) the project is essential to the common defense and security; and 

(b) the new project is required by changes in weapon characteristics or 
weapon logistic operations; and 

(c) it is unable to enter into a contract with any person, including a licensee, 
on terms satisfactory to the Commission to furnish from a privately owned plant 
or facility the product or services to be provided in the new project. 

Sec. 107. AMENDMENT OF PRIOR-YEAR PROJECTS.—Section 101 of Public Law 
S5-50 is amended as follows: 

(a) By striking therefrom ‘Project 59-d-10, gas-cooled power reactor, 
$51,000,000" and substituting therefor “Project 59—-d-10, flexible experimental 
gas-cooled reactor, $30,000,000.” 

(b) By striking therefrom “Project 59-e—-11, high flux research reactor, Brook- 
haven National Laboratory, design, engineering and advance procurement, 
$1,000,000" and substituting therefor “Project 59-e-11, high flux research re- 
actor, Brookhaven National Laboratory, $10,000,000.” 

Sec. 108. Progect REscitsstons.—(a) Public Law 85-162 is amended by rescind- 
ing therefrom authorization for a project, except for funds heretofore obligated, 
as follows: 

Project 58-e-12, liquid metal fuel reactor experiment (LMFRE), $17,500,000. 

(b) Public Law 506, 84th Congress, as amended, is further amended by 
rescinding therefrom authorization for a project, except for funds heretofore 
obligated, as follows: 

Project 57-d-3, forty-eight-inch heavy particle cyclotron, Oak Ridge National 
Laboratory, $549,000. 

Sec. 109. CoopeRATION WITH EUROPEAN ATOMIC ENERGY COMMUNITY.—There 
is hereby authorized to be appropriated to the Atomic Energy Commission, in 
accordance with the provisions of Section 26la. (2) of the Atomic Emergy Act 
of 1954, as amended, the sum of $14,000,000, in addition to the sum of $3,000,000 
previously authorized under Section 8 of Public Law 85-846, which shall be 
available for carrying out the purposes of Section 3 of Public Law 85-846, 
providing for cooperation with the European Atomic Energy Community. 

Sec. 110. EXPERIMENTAL AND PROTOTYPE POWER REACTORS PROGRAM.—(a) There 
is hereby authorized to be appropriated to the Atomic Energy Commission the 
sum of $30,000,000, which shall be available to the Commission for a program 
for the construction of not more than four experimental and prototype power 
reactors, either in cooperation with industry or by direct Government con- 
struction, as determined by the Commission to be in the best interest of the 
Government. 

(b) In earrying out such portions of this program with industry cooperation, 
as the Commission may determine to be in the best interests of the Government, 
the Commission may provide financial assistance toward the construction of the 
nuclear powerplant without regard to the provisions of Section 169 of the 
Atomic Energy Act of 1954, as amended. The Commission may also provide 
appropriate research and development assistance, waive the use charge for 
special nuclear materials for research and development and for a period of 
not to exceed five years after the startup of the reactor and furnish as an 
interest-free loan other reactor materials for research and development pur- 
poses only. The financial assistance toward construction shall not exceed 50 
per centum of the capital cost of such nuclear powerplant. 
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Sec. 111. ReskarcH AND DEVELOPMENT ASSISTANCE.—There is hereby author- 
ized to be appropriated to the Atomic Energy Commission, in accordance with 
the provisions of Section 26la. (2) of the Atomic Energy Act of 1954, as 
amended, the sum of $5,000,000 to provide research and development assistance 
in support of unsolicited proposals from the utility industry to construct nuclear 
powerplants, where the Commission determines that such nuclear powerplants 
will make significant contributions toward the achievement of the Commission’s 
goals and objectives. 

Sec. 112. ApvANCED HigH-TEMPERATURE GAS-COOLED PowrR REAcTOR.—There 
is hereby authorized to be appropriated to the Atomic Energy Commission the 
sum of $14,500,000 for use in a cooperative arrangement for the construction 
of an advanced high-temperature, gas-cooled power reactor: Provided, That in 
addition to the amount herein authorized to be appropriated the Commission 
may, under such cooperative arrangement, waive the use charge for special 
nuclear materials for research and development and for a period of not to 
exceed five years after the startup of the reactor, and may furnish as an 
interest-free loan other reactor materials for research and development purposes 
only. 

Sec. 113. CoopERATIVE PowEeR DEMONSTRATION PROGRAM.—Section 109 of Public 
Law 85-590 is amended by striking out the figures “$155,113,000” and ‘$175,- 
113.000,” and inserting in lieu thereof the figures “$135,113,000” and ‘$155,- 
113,000,” and by striking out the figure “‘$2,750,000” and inserting in lieu thereof 
the figure “$4,309,000”: Provided, That after the date of enactment of this 
Act, the Commission shall not consider any new project proposals for arrange- 
ments under the first, second, or third rounds of the cooperative power reactor 
demonstration program. 

Sec. 114. Section 110 of Public Law 85-590 is hereby repealed. 


{Press release No. 203, from: the Office of the Joint Committee on Atomic Energy, 
Wednesday, Feb. 18, 1959] 


Congressman Chet Holifield, Democrat, California, chairman of the Sub- 
committee on Legislation of the Joint Committee on Atomic Energy, announced 
today the receipt by the Joint Committee of the proposed AEC authorization 
legislation for fiscal year 1960. 

In commenting on the legislative proposal, Congressman Holifield stated as 
follows: 

“T am disappointed at the inadequate support the executive branch proposes 
to give to its atomic energy program through new capital facilities and improve- 
ments and the cooperative power program. AEC is requesting a total of only 
$115 million for all projects, including weapons, production, and research, 
compared to the average of $300 million authorized for the last 4 years since 
the program leveled off. 

“T am particularly distressed at the pitifully small program proposed for 
the civilian atomic power program. AEC has requested only a net amount of 
$14 million for its Government civilian power program facilities, and no addi- 
tional funds for its so-called cooperative program of assistance to private 
industry in the development and construction of atomic powerplants. 

“T am also concerned with the cutbacks in the civilian atomic power program 
revealed in the authorization bill and the current 202 hearings. These cuts 
included the following: 

“1. The cancellation of the Chugach cooperative project ; 

“2 The postponement of consumers public Hallam project, Consumers 
Power District of Nebraska ; 

“3. The modification of Kaiser-ACF project; 

“4. Elimination of liquid metal fuel reactor experiment. 

“Tt is possible that other cuts may be hidden in the fine print. 

“In view of the cutbacks in the current program and the inadequate support 
for the future, it is difficult for me to believe that the AEC is genuinely assuming 
a role of ‘positive and vigorous leadership’ in the civilian program as their 
Chairman is now claiming. The only initiative AEC is showing is in cutting 
back projects, and in providing greater assistance to certain groups.” 
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In conclusion, Congressman Holifield had the following to say about the 
authorization proposal : 

“T regret to say that the 1960 proposal was submitted with no prior consulta- 
tion and contains procedural features which are entirely unacceptable. Thus, 
for example, the specific projects are not numbered, because if they were the 
Commission would have to stick with the purposes of the project as set out 
in the justification data. In the past 2 years we have been quite concerned 
over AEC’s attempts to wriggle out of legal and moral commitments made to 
the Congress and the public. This proposal could give them carte blanche to 
do anything they choose with the money Congress authorizes and appropriates.” 


CIVILIAN POWER PROGRAM—COMPARISON OF FUNDS AUTHORIZED BY FISCAL YEAR 
1959 AUTHORIZATION Act (PuBLIC Law 85-599) WitH FuNnps REQUESTED BY 
AEC ProposeD AUTHORIZATION BILL For F1iscaL YEAR 1960 


Public Law 85-590 (fiscal year 1959), AEC program 


59-d-7. Modifications to OMRE, EBWR, Borax $6, 300, 000 
59-d-8. Heavy water component, test reactor 8, 000, 000 
5941-10. Gas-cooled power reactor * 51, 000, 000 
59-d-12. Design study—heavy water 2, 500, 000 
59-d-13. Design studies—3 reactors 6, 000, 000 
59-d-14. Design study—nuclear superheat 750, 000 


Total * 74, 550, 000 


159-d-10 alternatively available for AEC construction or cooperative program under 
sec. 110 of Public Law 85-590. 


COOPERATIVE PROGRAM 


. 109. Increase in cooperative program * $25, 198, 000 


me, 
AEC proposed bill for fiscal year 1960, AEC program 


See. 101(e). Modifications to EBR-1 $1, 000, 000 
Sec. 101(e). Portable gas-cooled 2, 500, 000 
See. 101(e). Modifications to MTR-ETR 2, 000, 000 
Sec. 107(a). Flexible experimental gas-cooled 

Sec. 110. Four experimental and prototype 


* 19, 500, 000 
—20, 000, 000 


Total, minus 500, 000 


1 $30,000,000 for experimental and prototype power reactors is for construction “either 


in cooperation with industry or by direct Government contract” under sec. 110 of pro- 
posed bill. 
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AEC CIVILIAN REACTOR DESIGN AND CONSTRUCTION PROGRAMS, COMPARISON OF 
AEC OFFICIAL STATEMENTS IN 1958 anp 1959 


Prototype and experimental reactors 
proposed for fiscal year 1960 in hear- 
ings on atomic power program in 
May—June 1958 (AEC authorization 
hearings, 85th Cong., 2d sess., pp. 
273-279 ) 


I. PROTOTYPES 


|. Heavy water moderated power reac- 
tor (100,000 kw.-e.*). 

9 Single region aqueous homogeneous 
reactor of large scale. Pennsyl- 
vania Power & Light (100,000 
kw.-e.). 

§. Small-scale pressurized water (20,- 
000-40,000 kw.-e.). 

Heavy water moderated gas-cooled 
prototype reactor (east coast, Flor- 
ida) (50,000 kw.-e.). 

j. Heavy water moderated and cooled 
prototype reactor (Carolinas-Vir- 
ginia) (17,000 kw.-e.). 

. Heavy water moderated, 
cooled experimental 
gach) (17,000 kw.-e.). 

7. Process heat prototype reactor. 

. Gas-cooled prototype (40,000 kw.-e.). 


sodium- 
plant (Chu- 


II. REACTOR EXPERIMENTS 


1. Organic moderated reactor experi- 
ment. 

2. Intermediate sized two-region aque- 
ous homogeneous reactor experi- 
ment (design). 

. Molten salt experimental reactor. 


1Kw.-e.—Kilowatts of electric power. 
? Kw.-h.—Kilowatts of heat power. 


Proposed reactor prototypes and experi- 
ments as set out in Chairman Mc- 


Cone’s Feb. 17, 1959, statement for 
February 1959 “202” hearings and 
fiscal 1960 authorization proposal 


I. PROTOTYPES 


. Not included. 


2. Canceled. 


3. Not included. 


. Included—has been authorized. 
contract signed as yet. 


No 


5. Included—<Authorized and contract 
signed. 


». Canceled. 


. Included. 

. Canceled gas-cooled prototype power 
reactor. 

Advanced boiling water prototype. 

. Advanced high temperature, gas- 
cooled reactor (PE-GD). 

. Small nuclear powerplant (20,000 
kw.-.e). 

2. Delayed Hallam sodium-cooled re- 
actor—Consumers Public Power 
of Nebraska (75,000 kw.-e.). 


II, REACTOR EXPERIMENTS 


1. Included. 


2. Not included. 


. Not included. 
. Borax V (40,000 kw.-h. *). 
5. Experimental sodium-cooled reactor 

(design ). 

. Flexible experimental gas-cooled re- 
actor. 

. Canceled liquide metal fueled reactor 
experiment. 
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U.S. ATromMic ENERGY COMMISSION, 
Washington, D.C., February 26, 1959, 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear SENATOR ANDERSON: There was transmitted to your committee on Feb 
ruary 17, 1959, a proposed draft of legislation authorizing appropriations to the 
Atomie Energy Commission in accordance with the provisions of section 261 of 
the Atomic Energy Act of 1954, as amended. Transmitted herewith is a revised 
draft of bill, in substitution for our submission of February 17. 

The draft submitted herewith revises section 110 in that it more fully expresses 
the intentions of the Commission with respect to the type of reactors to be built 
and the manner in which they might be built. Section 111 has been redrafted to 
provide for the waiver of use charges. This revision corrects an omission on 
our part in the original bill submited for your consideration. 

In addtion to the above amendments, a new section 115 has been added to pro- 
vide for the use of power generated at Commission installations, including the 
interchange of power with the utility serving the site, the participation of utility 
organizations in the project where the Commission constructs the power reactor 
and the disposal of the reactor after it has served its purposes. 

The Bureau of the Budget has advised that the proposed amendments are in 
accord with the program of the President. 

Sincerely yours, 
JOHN 8S. GRAHAM 
(For the Chairman), 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., February 26, 1959. 
In re 1960 authorization bill 
Mr. JAMES T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 


DeaR Mr. RaMeEy: Confirming our conversation of earlier this morning, the 
Commission requests that the project numbers be restored to the authorization bill 
paralleling the procedure used in previous years. 

Sincerely, 
L. K. Otson, General Counsel. 


eee 


[Press release No. 207, from the Office of the Joint Committee on Atomic Energy, 
Feb. 26, 1959] 


STATEMENT BY SENATOR CLINTON P. ANDERSON (DEMOCRAT, NEW MExIco), 
CHAIRMAN, JOINT COMMITTEE ON ATOMIC ENERGY, ON INTRODUCING (BY RE 
QUEST) THE AEC AUTHORIZATION BILL FoR FiscaL YEAR 1960 


Mr. President, I am introducing today, by request, S. 1194, the proposed AEC 
authorization bill for capital facilities and the cooperative atomic power program. 

This bill is a revision by AEC of the legislative proposal they submitted to the 
Congress on last Tuesday, February 17, 1959, and which Congressman Chet Holi- 
field, chairman of the Subcommittee on Legislation of the Joint Committee, 
stated was procedurally unacceptable. Congressman Holifield had reference 
to the fact that the line item project numbers had been omitted, and provisions 
for ground rules on the atomic power reactor demonstration program, including 
referral of the basis for proposed cooperative arrangements to the Joint Com- 
mittee for review, had been eliminated. This would have given AEC wide lati- 
tude in changing the purposes of projects authorized and appropriated by the 
Congress. 

The AEC has revised the bill to restore line item numbers. It also provides 
some ground rules. However, it does not provide for Joint Committee review 
of the basis of proposed cooperative arrangements between AEC and power 
organizations. As discussed later there may be additional questions on pro- 
cedural problems. 

Although the bill does contain procedural changes, the projects and amounts 
authorized remain the same. Thus section 101 authorizes $115,500,000 for line 
items for the whole program of facilities for weapons, raw material and produc- 





tion, 
for ¢ 
In 
Chait 
Wes 
some 
polici 
Fo 
with 
$259 
Th 
fault. 
cut tl 
La: 
The . 
an in 
conve 
facili 
but h 
Th 
its S 
prope 
some 
tion, 
proje 
Bu 
prog? 
both 
react 
arbit 
proje 
Fo 
tor d 
481.5 
line i 
only 
progr 
Th 
been 
auth< 
to ate 
Mo 
when 
const 
appre 
addit 
Th 
prog 
year 
& El 
delpt 
of th 
It 
view 
its ¢ 
smal 


| Feb 
to the 
261 of 
vised 


reSSeS 
- built 
ted to 
oh on 


O pro- 
gz the 
tility 
“actor 


ire in 


x, the 
yn bill 


sel. 


TSy, 


xICO), 
y RE 


| AEC 
gram. 
to the 
Holi- 
1ittee, 
rence 
isions 
uding 
Com- 
e lati- 
yy the 


ovides 
‘eview 
power 
1 pro- 


Lounts 
r line 
roduc- 


AEC AUTHORIZING LEGISLATION 123 


tion, and research and development. A total amount of $49,500,000 is authorized 
for civilian experimental and prototype reactors in sections 110, 111, and 112. 

In order to permit the Commission to explain its program as proposed, Vice 
Chairman Durham and myself are introducing the revised bills by request. 
We should like to make clear, however, that we and some of our colleagues have 
some serious reservations as to the adequacy of the program, projects, and 
policies recommended. 

For example, the AEC request of $115,500,000 for line item projects compares 
with the amount of $386 million authorized for the current fiscal year 1959; 
$259 million for 1958; $319 million for 1957; and $269 million for 1956. 

The amount of the AEC recommendation is, of course, not all the Commission’s 
fault. AEC requested a total of $186 million and the Bureau of the Budget 
cut them to $115,500,000, or a reduction of 38 percent. 

Last year AEC requested a total of $193 million in its authorization bill. 
The Joint Committee recommended and the Congress authorized $386 million, 
an increase of $193 million. This increase included additions for the Hanford 
convertible reactor, certain atomic reactor design studies, and additional research 
facilities. The Commission has apparently found use for these added projects, 
but has been holding up certain others. 

This year, in line with our established practice, the Joint Committee through 
its Subcommittee on Legislation will hold hearings on the 1960 authorization 
proposal to determine whether additional projects should be added and whether 
some projects should be deleted. We will be concerned with weapons, produc- 
tion, and research, as well as with military reactors and civilian atomic power 
projects. 

But the civilian atomic program will undoubtedly receive close scrutiny. This 
program, due to the efforts of the Joint Committee and others, has been increasing, 
both in terms of capital facilities and funds authorized in the cooperative power 
reactor demonstration program. However, a year or two ago the imposition of 
arbitrary budgetary ceilings began to be felt as to authorization of future 
projects. 

For fiscal year 1958 a total of $129,915,000 was authorized in the power reac- 
tor demonstration program for eight projects in process of negotiation for total 
481,500 kilowatts of electric power. In addition, $48,700,000 was authorized for 
line item experimental reactors for AEC construction. But for fiscal year 1959 
oly an additional $25 million was requested for the power demonstration 
program. 

There was $66,550,000 authorized for line item projects, many of which had 
been added or urged by the Joint Committee. In addition, $145 million was 
authorized for the Hanford convertible reactor which could make a contribution 
toatomic power technology. 

More important, during the current fiscal year 1959 since July or August 1958 
when funds were authorized and appropriated, AEC has not proceeded with 
construction of the Kaiser-ACF gas-cooled reactor prototype authorized and 
appropriated for by the Congress. Moreover, AEC has not proceeded to invite 
additional proposals for its power reactor demonstration program. 

Thus, at the present time AEC appears to be on dead center in its atomic power 
program. This is reflected also in the overall program itself since in the last 
year or sO only one new wholly privately financed project (the Pennsylvania Gas 
& Electric Humboldt project) and one proposed cooperative project (the Phila- 
delphia Electric-General Dynamics project) have been seriously proposed. Each 
of these is of a modest size, and one is quite advanced. 

It is in the above context that the Joint Committee and the Congress must 
view the legislative proposal submitted by the Atomic Energy Commission for 
its civilian reactor program. The Commission is proposing $30 million for a 
mall process steam prototype, and a flexible experimental reactor to be con- 
structed by AEC, and a small prototype plant for a cooperative or public power 
body, and a 50,000 kilowatt for a private power organization. In addition, AEC 
proposes $14,500,000 for research and development assistance for the Philadelphia 
Electric-General Dynamics project, and $5 million for miscellaneous research 
ind development for various projects. In addition AEC proposed to modify the 
Kaiser-ACF prototype project to make it an experimental reactor with a little 
bower, cutting the funds from $51 million to $30 million. Such a proposed 
adjustment can hardly justify its being called a new project for 1960, especially 
since the law requires AEC to proceed with the original project in 1959. 

Now I am sure AEC believed that the above program was a good one for fiscal 
1960, especially in view of the general executive budgetary situation. We want 
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to give them credit for good intentions. But it is the job of the Joint Committe 
and the Congress to see whether it is adequate to meet the objectives of achieving 
economic power which AEC and the Joint Committee agree upon. The AEC 
own ad hoc committee had the following to say about the program : 

“Since the development of nuclear power is in fact proving to be difficult and 
expensive, the Government has been faced with a hard choice. Either this 
country continues its leadership at the cost of heavy expenditure or it accepts 
the probability that there will be no significant nuclear power industry in this 
country until the technology has been developed elsewhere and can be reintro- 
duced here. This committee knows of little support for the latter alternative.” 

Does the amount of $49,500,000 constitute the heavy expenditures required? 
Will the two small- and one medium-sized reactors proposed by AEC keep us 
in front? What about the current year we have lost? Where will the re 
actors come from after the current crop scheduled for completion in 1960—62 are 
on the line? They must be authorized and designed in the next year or so with 
construction following immediately thereon. 

It is for the above reasons that the Joint Committee will want to consider 
additional projects both in terms of making modest advances on existing tech- 
nology, and also to proceed with promising reactor types through the prototype 
stage. 

Accordingly, I would think that the Joint Committee will want to consider 
authorizing one or two experimental prototype reactors for AEC construction, 
under contract, at its own installations with the electric power absorbed at the 
site. We have had favorable testimony in our current hearings on a heary 
water moderated and cooled natural uranium reactor prototype. The Congress 
authorized a design study on this reactor, which will soon be available. This 
type of reactor has been proposed by AEC for construction twice in the last few 
years, but has been blocked each time by the Budget Bureau. A reactor of this 
type was originally recommended by the Joint Committee’s distinguished re 
actor adviser, Dr. W. H. Zinn, in its hearings in 1956. 

An organic reactor prototype also appears to merit consideration at this time. 
AEC has had a small reactor experiment of this type in operation and has the 
small reactor for the Piqua project designed and ready for construction. De 
signs and proposals for large scale organic reactors have been made in Italy, 
and will undoubtedly be made for the Euratom program by several manufac 
turers. But before it is likely that many large scale reactors are bought, utili- 
ties both abroad and here will want to see us going forward with an intermed- 
iate prototype of a size large enough to prove out large scale operation. | 
would think a size of 50,000 to 100,000 kilowatts to be sufficient, although I ree- 
ognize opinions may differ. AEC has proposed another organic experimental 
reactor of small size, but last year testified that such an experiment should not 
preclude going ahead with a prototype. 

In addition to the above types there may be other promising types which 
should be considered. We will want to review the report of the Edison Elec 
tric Institute, the JCAEB staff study, the AEC Ad Hoc Committee, and AEC’ 
past statements for suggestions. Of interest in this connection, and for other 
reasons, would be the proposed prototype reactor to utilize nuclear superheat 
which is being designed in cooperation with the Puerto Rican Water Resources 
Authority. We also may wish to consider a reactor prototype for installation in 
a tanker. 

With respect to established reactor types, we may wish to authorize one or 
two additional prototypes the next step up in size from those proposed by AEC. 
For example, we may wish to consider assistance on a demonstration prototype 
for private construction in the size range of 75,000 to 150,000 kilowatts of electric 
power. We may also wish to consider an additional second-round proposal fot 
a prototype in the 20,000- to 60,000-kilowatt range for construction in coopera- 
tion with municipal organization, or cooperative, or other public body. 

In addition to considering necessary increases in the program, the Joint 
Committee will also wish to consider the proposed cuts announced by AEC 
this week. We will wish to make sure that the cutbacks are motivated by 
technical considerations, rather than the need to obtain funds under stringent 
budget ceilings. 

The proposed methods of administration for the program will also require cot 
sideration. AEC has proposed a capital grant of up to 50 percent of the cost 
of a private nuclear facilitv. We will wish to examine the ground rules which 
AEC may have in mind for this type of arrangement. AEC has been quité 
vague in this respect and this method is fraught with many difficult problems. 
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I hope these hearings can be conducted on a constructive basis, with the AEC 
staff showing us the advantages as well as the problems of the types we are 
considering. We hope they will do the same with what AEC is proposing. We 
would naturally expect AEC laboratories, and contractors to have full freedom to 
express their views on the various proposals. 

It is only by complete cooperation that we will be able to accelerate the atomic 
power program. I regret that the working relationship developed near the end 
of the last session between the Commission and the Joint Committee and their 
respective staffs did not continue into this session. During the last session we 
had excellent cooperation on the Euratom legislation and in developing a state- 
ment on the atomic power program. The AEC Commissioners even supported 
our idea of a “convertible” reactor for Hanford which wasn’t in their authoriza- 
tion proposal. 

I hope and believe that some improvements can be made in our working rela- 
tionships, and have been assured by AEC Chairman McCone that the Commission 
will cooperate to this end. Accordingly the first hearings on the authorization 
bill which I have introduced today will start tomorrow with understanding, and, 
I hope good feelings on both sides. I trust that the results will be of great 
benefit to the whole atomic program. 


[S, 1194, 86th Cong., 1st sess.] 


A BILL To authorize appropriations for the Atomic Energy Commission in accordance 
with section 261 of the Atomic Energy Act of 1954, as amended, and for other purposes 


Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, 


PLANT OR FACILITY ACQUISITION OR CONSTRUCTION 


Sec. 101. There is hereby authorized to be appropriated to the Atomic Energy 
Commission in accordance with the provisions of section 261la. (1) of the Atomic 
Energy Act of 1954, as amended, the sum of $115,500,000 for acquisition or con- 
demnation of any real property or any facility or for plant or facility acquisition, 
construction, or expansion, as follows: 

(a) SpEcIAL NUCLEAR MATERIALS.— 

1. Project 60-a-1, modifications to production and supporting installa- 
tions, $10,000,000. 

2. Project 60-a-2, prototype installations, gaseous diffusion plants, 
$1,000,000. 

3. Project 60-a-3, central computing building, Oak Ridge, Tennessee, 
$1,650,000. 

4. Project 60-a—4, reactor air filters, Savannah River, South Carolina, 
$5,000,000. 

5. Project 60-a-—5, additional raw water line, Paducah, Kentucky, 
$810,000. 

6. Project 60—-a-—6, waterplant expansion, 100 K area, Hanford, Washing- 
ton, $5,000,000. 

7. Project 60-a-7, modifications to reactor disassembly basins, Savannah 
River, South Carolina, $1,600,000. 

(b) SpecraAL NUCLEAR MATERIALS.— 

1. Project 60-b-1, cylinder storage area, Paducah, Kentucky, $500,000. 
2. Project 60—b-2, increased cooling water capacity, Savannah River, 
South Carolina, $5,000,000. 

(c) AToMic WEAPONS.— 

1. Project 60—-c-1, weapons production, development, and test installations, 
$10,000,000. 

2. Project 60—c-2, special processing plant, phase II Mound Laboratory, 
Ohio, $3,800,000. 

3. Project 60—c-3, test and environmental installations, Sandia Base, New 
Mexico, $1,000,000. 

(d) Atomic WEAPONS.— 

1. Project 60—d-1, storage site modifications, $1,500,000. 

2. Project 60-d-2, materials storage vault, Los Alamos, New Mexico, 
$133,000. 
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(e) REACTOR DEVELOPMENT.— 

1. Project 60-e-1, modifications to experimental breeder reactor num- 
bered 1 (EBR-1), National Reactor Testing Station, Idaho, $1,000,000. 

2. Project 60-e—2, portable gas-cooled reactor prototype, National Reactor 
Testing Station, Idaho, $2,500,000. 

3. Project 60-e-3, alterations, modifications, and additions to MTR-ETR 
utility, technical, and support installations, National Reactor Testing Sta- 
tion, Idaho, $2,000,000. 

4. Project 60-e-4, hot cells, $2,500,000. 

5. Project 60-e—5, chemical processing plant area utility modifications 
and improvements, National Reactor Testing Station, Idaho, $750,000. 

6. Project 60—-e—6, reactor support installations, Nevada Test Site, $500,000. 

7. Project G0-e-7, nuclear test plant, Army Reactor Experimental Area 
(AREA), National Reactor Testing Station, Idaho, $5,000,000. 

8. Project 60-e-8, modifications and additions for test installation for 
project Pluto, $2,000,000. 

9. Project 60-e-9, research and development test plant additions and 
modifications for project Rover, $4,800,000. 

10. Project 60-e-10, general support installations and utilities and ex- 
pansion, Argonne National Laboratory, Illinois, $4,300,000. 

(f) REACToR DEVELOPMENT.— 

1. Project 60-f-1, miscellaneous modifications and additions, Argonne 

National Laboratory, Illinois, $1,000,000. 
(zg) PHyYsIcAL RESEARCH.— 

1. Project 60-g—1, Project Sherwood Plant, $1,000,000. 

2. Project 60-e-2, accelerator and reactor modifications, Brookhaven Na- 
tional Laboratory, New York, $1,950,000. 

3. Project 60—-g-3, transuranium laboratory, Oak Ridge National Labora- 
tory, Tennessee, $1,200,000. 

(h) BIoLocy AND MEDICINE.— 
1. Project 60—-h-1, installations for support of biomedical research projects 
in atomic energy, $2,000,000. 
(i) Isoropes DEVELOPMENT.— 
1. Project 60-i-1, high-level radiation development laboratory, $1,600,000. 
2. Project 60-i-2, radiosotope process development laboratory, $1,500,000. 
(j) Isoropes DEVELOPMENT.— 

1. Project 60—j-1, radioisotope production area expansion and modifica- 

tions, Oak Ridge National Laboratory, Tennessee, $300,000. 
(k) CoMMUNITY.— 

1. Project 60-k-1, high school additions, Los Alamos, New Mexico, 
$485,000. 

2. Project 60—-k-2, real estate development, Los Alamos, New Mexico, 
$240,000. 

8. Project 60-k-38, housing alterations, Los Alamos, New Mexico, $1,000,000. 

(1) GENERAL PLANT PROJECTS.—$30,882,000. 


LIMITATIONS 


Sec. 102. (a) The Commission is authorized to start any project set forth in 
subsections 101 (a), (c), (e), (g), (h), and (i) only if the currently estimated 
cost of that project does not exceed by more than 25 per centum the estimated 
cost set forth for that project. 

(b) The Commission is authorized to start any project set forth in sub- 
sections 101 (b), (d), (f), (j), and (k) only if the currently estimated cost of 
that project does not exceed by more than 10 per centum the estimated cost set 
forth for that project. 

(c) The Commission is authorized to start a project under subsection 101 (1) 
only if it is in accordance with the following: 

1. For community operations, the maximum currently estimated cost of 
any project shall be $100,000 and the maximum currently estimated cost of 
any building included in such project shall be $10,000. 

2. For all other programs, the maximum currently estimated cost of any 
project shall be $500,000 and the maximum currently estimated cost of 
any building included in such a project shall be $100,000. 

3. The total cost of all projects undertaken under subsection 101(1) shall 
not exceed the estimated cost set forth in that subsection by more than 10 
per centum. 
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ADVANCE PLANNING AND DESIGN 


Sec. 108. There are hereby authorized to be appropriated funds for advance 
planning, construction design, and architectural services, in connection with 
projects which are not otherwise authorized by law, and the Atomic Energy 
Commission is authorized to use funds currently or otherwise available to it for 
such purposes. 

RESTORATION OR REPLACEMENT 


Sec. 104. There are hereby authorized to be appropriated funds necessary to 
restore or to replace plants or facilities destroyed or otherwise seriously damaged, 
and the Atomic Energy Commission is authorized to use funds currently or 
otherwise available to it for such purposes. 


CURRENTLY AVAILABLE FUNDS 


Sec. 105. In addition to the sums authorized to be appropriated to the Atomic 
Energy Commission by section 101 of this Act, there are hereby authorized to be 
appropriated to the Atomic Energy Commission to accomplish the purposes of 
‘this Act such sums of money as may be currently available to the Atomic Energy 
Commission. 

SUBSTITUTIONS 


Sec. 106. Funds authorized to be appropriated or otherwise made available 
by this Act may be used to start any other new project for which an estimate 
was not included in this Act if it be a substitute for a project or portion of a 
project authorized in subsections 101(a), 101(b), 101(c), and 101(d) and the 
estimated cost thereof is within the limit of cost of the project for which sub- 
stitution is to be made, and the Commission certifies that— 

(a) the project is essential to the common defense and security and 

(b) the new project is required by changes in weapon characteristics 
or weapon logistic operations ; and 

(c) it is unable to enter into a contract with any person, including a 
licensee, on terms satisfactory to the Commission to furnish from a pri- 
vately owned plant or facility the product or services to be provided in the 
new project. 

AMENDMENT OF PRIOR-YEAR CONTRACTS 


Sec. 107. Section 101 of Public Law 85-590 is amended as follows: 

(a) By striking therefrom “Project 59-d-10, gas-cooled power reactor, 
$51,000,000” and substituting therefor “Project 59-d-10, flexible experi- 
mental gas-cooled reactor, $30,000,000”. 

(b) By striking therefrom “Project 59-e-11, high flux research reactor, 
Brookhaven National Laboratory, design, engineering and advance procure- 
ment, $1,000,000” and substituting therefor “Project 59-e—11, high flux re- 
search reactor, Brookhaven National Laboratory, $10,000,000”. 


PROJECT RESCISSIONS 


Sec. 108. (a) Public Law 85-162 is amended by rescinding therefrom authori- 
zation for a project, except for funds heretofore obligated, as follows: 

Project 58—-e-12, liquid metal fuel reactor experiment (LMFRE) $17,- 
500,000. 

(b) Public Law 506, Eighty-fourth Congress, as amended, is further amended 
by rescinding therefrom authorization for a project, except for funds hereto- 
fore obligated, as follows: 

Project 57-d-3, forty-eight-inch heavy particle cyclotron, Oak Ridge Na- 
tional Laboratory, $459,000. 


COOPERATION WITH EUROPEAN ATOMIC ENERGY COMMUNITY 


Sec. 109. There is hereby authorized to be appropriated to the Atomic Energy 
Commission, in accordance with the provisions of section 261a.(2) of the Atomic 
Energy Act of 1954, as amended, the sum of $14,000,000, in addition to the sum 
of $3,000,000 previously authorized under section 3 of Public Law 85-846, which 
shall be available for carrying out the purposes of section 3 of Public Law 85- 
846, providing for cooperation with the European Atomic Energy Community. 
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EXPERIMENTAL 





AND PROTOTYPE REACTORS PROGRAM 

Sec. 110. (a) There is hereby authorized to be appropriated to the Atomic 
Energy Commission the sum of $30,000,000, which shall be available for con- 
struction by the Commission of an experimental organic-cooled power reactor, 
an experimental low temperature process heat reactor, a boiling water prototype 
reactor, and a small power reactor which will be designed to make a significant 
contribution to the achievement of economic power in a small size nuclear power- 
plant. 

(b) As an alternative to the construction by the Commission of the boiling 
water prototype reactor, the Commission may enter into cooperative arrange 
ments with private, public, or cooperative power organizations, whereby the 
Commission may provide appropriate research and development assistance and 
may provide financial assistance toward the construction of the nuclear plant 
without regard to the provisions of section 169 of the Atomic Energy Act of 
1954, as amended: Provided, however, That the financial assistance toward con- 
struction shall not exceed 50 per centum of the capital cost of such nuclear 
powerplant: Provided further, That, in addition to the amount authorized in 
subsection (a), the Commission may waive the use charge for special nuclear 
materials for research and development and for use as reactor fuel for a period 
expiring not more than five years after the startup of the reactor and furnish as 
an interest-free loan other reactor materials for research and development pur- 
poses only. 

(c) As an alternative to the construction by the Commission of the power 
reactor designed to make a significant contribution to the acihevement of eco- 
nomic power in a small-sized powerplant, the Commission may make an arrange- 
ment with a cooperative or publicly owned organization under which the re- 
actor is financed in major part by the Commission and is to be owned by the 
Federal Government and such arrangement shall be carried on by direct contract 
between the Commission and the equipment manufacturer or engineering organi- 
zation with respect to the development, design, and construction of the reactor 
and related facilities, and by direct contract between the Commission and the 
cooperative or publicly owned organization with respect to the provision of a 
site and conventional turbogenerating facilities, the operation of the entire 
plant including training of personnel, the sale by the Commission of steam from 
the reactor complex to the cooperative or publicly owned organization, and other 
relevant matters. Sale of steam by the Commission under contract with the 
cooperative or publicly owned organization shall be at rates based upon the 
present cost of, or the projected cost of, comparable steam from a plant using 
conventional fuels at such locations. The project covered under this subsection 
shall be operated under contract with the Commission for such period of time 
as the Commission determines to be advisable for research and development 
purposes but in no event to exceed ten years. Upon the expiration of such 
period the Commission shall offer the reactor and its appurtenances for sale 
to the cooperative or publicly owned agency at a price to reflect appropriate 
depreciation but not to include construction costs assignable to research and de- 
velopment. In the event the cooperative or publicly owned organization elects 
not to purchase the reactor and its appurtenances, the Commission shall dis- 
mantle them. 


RESEARCH AND DEVELOPMENT ASSISTANCE 


Sec. 111. There is hereby authorized to be appropriated to the Atomic Energy 
Commission, in accordance with the provisions of section 261a.(2) of the 
Atomic Energy Act of 1954, as amended, the sum of $5,000,000 to provide re- 
search and development assistance in support of unsolicited proposals from 
the utility industry to construct nuclear powerplants, where the Commission 
determines that such nuclear powerplants will make significant contributions 
toward the achievement of the Commission’s goals and objectives. In carrying 
out the program authorized in this section, the Commission may in addition to 
the amount authorized to be appropriated waive the use charge for special 
nuclear materials for research and development and for use as reactor fuel 
for a period expiring not more than five years after the start-up of the reactor 


and furnish as an interest-free loan other reactor materials for research and 
development purposes only. 
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ADVANCED HIGH-TEMPERATURE GAS-COOLED POWER REACTOR 


Sec. 112. There is hereby authorized to be appropriated to the Atomie Energy 
Commission the sum of $14,500,000 for use in a cooperative arrangement for 
the construction of an advanced high-temperature, gas-cooled power reactor: 
Provided, That in addition to the amount herein authorized to be appropriated 
the Commission may waive the use charge for special nuclear materials for 
research and development and for use as reactor fuel for a period expiring not 
more than five years after the start-up of the reactor and furnish as an 
interest-free loan other reactor materials for research and development pur- 
poses only. 

COOPERATIVE POWER DEMONSTRATION PROGRAM 


Sec. 113. Section 109 of Public Law 85-590 is amended by striking out the 
figures “$155,113,000” and “$175,113,000", and inserting in lieu thereof the figures 
*$135,113,000" and “$155,113,000", and by striking out the figure “$2,750,000” 
and inserting in lieu thereof the figure “$4,309,000”: Provided, That after the 
date of enactment of this Act, the Commission shall not consider any new project 
proposals for arrangements under the first, second, or third rounds of the 
cooperative power reactor demonstration program. 

Sec. 114. Section 110 of Public Law 85-590 is hereby repealed. 

Sec. 115. In the event the Commission constructs a power reactor under the 
authorization of this Act at an installation operated by or on behalf of the 
Commission— 

(a) the electric energy generated may be used by the Commission in 
connection with the operation of such installation and the Commission is 
authorized to make necessary adjustments in its contract with the power 
supplier at such installation to provide for the interchange of reactor 
generated power into the transmission system of the supplier; 

(b) the Commission is authorized to obtain the participation of private 
cooperative, or public organizations to the fullest extent consistent with the 
Commission direction of the project, ownership of the reactor, and utiliza- 
tion of the electric energy generated ; and 

(c) the power reactor constructed shall be operated by, or under contract 
with, the Commission, for such period of time as the Commission deter- 
mines to be advisable for research and development purposes and for such 
additional period as the Commission may determine to be necessary in the 
best interest of the Government. Upon the expiration of such period the 
Commission may offer the reactor and its appurtenances for sale to any 
public, private, or cooperative power organization at a price to reflect 
appropriate depreciation but not to include construction costs assignable 
to research and development, or the Commission may dismantle the reactor 
and its appurtenances. 


Representative Hotirretp. Mr. Chairman, we are glad to have you 
with us at the open session today. 
You havea re statement which was received yesterday morn- 


ing, but which I 
given to us. 
You may proceed to make any statement you wish to make. 
Mr. McCone. Thank you, sir. 


elieve has been revised since, and copies have been 


STATEMENT OF JOHN A. McCONE, CHAIRMAN OF THE U.S. ATOMIC 
ENERGY COMMISSION 


Mr. McConr. Mr. Chairman and members of the committee, the 
Atomic Energy Commission wishes to present for your consideration, 
draft legislation, required by section 261 of the Atomic Energy Act, 
to authorize appropriations for plant acquisition and construction 
and for cooperative programs. 

Your committee has been provided with copies of an analysis of the 
proposed bill in which each project is described in some detail. Only 
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a general description of the projects will be included in this opening 
statement. The General Manager and members of the staff are pres. 
ent to furnish additional information that may be desired. Certain 
projects, of course, are related to classified activities, and there may be 
details which should only be discussed in executive session. 

The format of our proposed bill differs from our authorization legis. 
lation of previous years in that we have not designated each construe- 
tion project by a specific project number. The purpose of this change 
was to make it very clear that detailed supporting justifications and 
backup data having a project number are not incorporated by refer- 
ence into the law, which everyone seems to agree is not intended, 
However, on the basis of informal discussion, it is apparent that the 
committee does not wish to consider this problem at this time. Ae- 
cordingly, we have requested that the project numbers be inserted, 
paralleling the procedure used in previous years. 

Representative Horirretp. I might say at that point, going back 
in the history a little bit, that one of the reasons we utilized the method 
of designating the line items by project numbers was the insistence 
of the Appropriations Committee of the House, which felt that from 
a legal standpoint that that should be done. They persuaded the then 
chairman of the Joint Committee to use that method and we have 
been using it as a result since that time. 

At the time we did have to make an adjustment in the 1954 act, an 
amendment, in order to put it on what the Appropriations Committee 
considered to be the ordinary legal accepted basis on which all the 
other committees operated. 

Mr. McCone. Yes, I understand that. 

Representative Horrrretp. It was at their initiative and not at the 
Joint Committee’s initiative that this was originally done. 

Mr. McCone. I did not understand the situation fully at the time of 
the original draft, Mr. Chairman. 

Since submitting the proposed bill, the Commission has found that 
section 110 did not fully express the intentions of the Commission in 
respect to the type of reactors to be built nor the manner in which they 
might be built. We have, therefore, submitted a revised bill in which 
section 110 more clearly reflects our proposed program. Furthermore, 
an amendment to section 11 has been submitted which would provide 
for the waiver of use charges. This amendment corrects an omission 
on our part. A new section 115 has been added to provide for the 
use of power generated at Commission installations, including the 
interchange of power with the utility serving the site, the participation 
of utility organizations in the project and the disposal of the reactor 
after it has served its purpose. 

I would like to say, Mr. Chairman, that when I use the expression 
“utility” throughout, I mean public and private utilities at all times. 

Amounts proposed for initial authorization together with changes in 
amounts previously authorized are summarized in the following 
paragraph. : 

First, under section 101, appropriation of $115,500,000 would be 
authorized for new construction projects. A proposed amendment 
would change the amounts authorized for two 1959 construction proj- 
ects, reducing one by $21 million and increasing the other by $9 mil- 
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lion. Rescission is proposed for two construction projects authorized 
inearlier years at an estimated cost of $17,959,000. 

Next, with respect to cooperative arrangements, an increase of $14 
million is proposed under section 109 in the authorization to carry 
out research and development for Euratom projects ; $14,500,000 would 
be authorized under section 112 for research and development assis- 
tance on an advanced high temperature gas-cooled power reactor to 
be constructed by industry; and $5 million would be authorized under 
gction 111 for research and development assistance in support of 
unsolicited proposals for construction of nuclear powerplants by the 
utility industry, public and private. (See p. 135 for AEC program 
justification data for this project.) as 

Finally, the bill proposes authorization of $30 million for construc- 
tion of experimental and prototype power reactors. This amount 
should permit the construction by the Government of two experi- 
mental reactors, and also provides for a prototype reactor and a small 
power reactor to be built either by the Government or in cooperation 
with the utility industry, public and private. This amount represents 
a net increase of $10 million in the authorization for power reactor 
projects, since the bill would apply the $20 million heretofore author- 
wed for the cooperative power reactor demonstration program to this 
purpose, 

Thus, the 1960 bill provides for total new authorization of $159 
million, consisting of $115,500,000 in section 101, $14 million for 
Euratom in section 109, $10 million additional authorization as a part 
of the $30 million to be provided for experimental and prototype re- 
actors in section 110, $5 million for research and development. assist- 
ance for industry proposals, public and private, and $14,500,000 for 
the advanced high temperature gas-cooled reactor in section 112. 

The bill would also reduce the 1959 authorization for the gas- 
cooled reactor by $21 million, increase the Brookhaven research re- 
ator project by $9 million, and rescind 2 prior year’s projects total- 
ing $17,959,000. 

The Commission has awarded contracts for the five studies au- 
thorized by the committee in fiscal year 1959, as follows: 

1. Heavy water moderated power reactor. 

g* Power reactor of advanced design capable of utilizing super- 
eat. 

Commission report to Congress on these studies is due April 1, 1959, 
as provided in last year’s authorization bill. 

3. Two large-scale power reactors, and one intermediate-size proto- 
type reactor. 

Commission report to Congress on these studies is due May 1, 1959. 

Projects which may result from these studies are not included in 
the program which the Commission has presented since the studies, as 
provided in the legislation, are due in April and May 1959. When 
the studies are completed we will discuss the findings with the 
committee. 









SUMMARY 





OF NEW CONSTRUCTION PROJECTS 


The new projects proposed in section 101 in the fiscal year 1960 bill 
for construction by the Government total $115,500,000. For our pro- 
grams concerned with special nuclear materials and weapons, there 
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are 14 projects representing about $47 million, or 41 percent of the 
total; 11 projects under the reactor development program totaling 

$26,350,000, representing 23 percent of the total. ‘The latter amount 
does not include reactor dev elopment authorization in later sections 
of the bill totaling $44,500,000. 

General plant projects of about $31 million are 26 percent. The 
remaining 10 percent is for seven projects in the amount of $9,550 a 
relating to research programs and three projects amounting to $1,725, 
000 for community construction at Los Alamos, N. Mex. 
SPECIAL 


NUCLEAR MATERIAL PROJECTS 






The largest special nuclear materials project would provide $10 
million for modifications to production installations. Three projects 
totaling $15 million would perevede reactor air filters and increased 
cooling water capacity at Savannah River and a w aterplant expan- 
sion for the K reactors at Hanford. Five smaller projects totaling 
$5,560,000 provide for improvements at the gaseous diffusion plant 
sites and Savannah River. 


WEAPONS PROJECTS 


As in the past, the bill provides for a $10 million project in the 
weapons program for such additional production, development, or test 
facilities as may prove necessary to take advantage of improvements 
in weapon design. Provision is also made for a special processing 
plant at Mound Laboratory in the amount of $3,800,000 and three 
smaller projects totaling $2.633.000 for additions at Sandia Base, 
Los Alamos, and various stor age sites. 


REACTOR DEVELOPMENT PROJECTS 


Five reactor development projects are proposed for the national 
reactor testing station in Idaho at an estimated cost of $11,250,000. 
These involve modifications to the experimental breeder reactor No. 1, 
to the supporting facilities for materials testing reactor and the engi- 
neering test reactor, and to the chemical processing plant, as well as 
construction of two new projects for the Army reactor program. 
Three projects relating to development and test facilities for Projects 
Rover and Pluto would be authorized in the amount of $7,300,000. 
Two projects at Argonne National Laboratory would provide for 
expansion of utilities and general supporting facilities and for certain 
building modifications at an estimated cost of $5,300,000. The remain- 
ing reactor development project authorizes $2,500,000 for construe- 
tion of additional hot cell facilities for examination of radioactive 
materials. 

PHYSICAL RESEARCH 





PROJECTS 





Three projects are proposed in the field of physical research. Con- 
struction of supporting facilities for anal on controlled thermo- 
nuclear reactions is proposed in the amount of $1 million. Various 
modifications to accelerators and reactors at: Brookhaven National 
Laboratory, are proposed in the amount of $1,950,000, and $1,200,000 
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would be provided for laboratory additions at Oak Ridge for the 
research on transuranium elements. 

In addition, an amendment is proposed to the 1959 project which 
authorized $1 million for the design, engineering, and advance pro- 
curement for a high flux research reactor at Brookhaven National 
Laboratory. The proposed bill provides for construction of this re- 
actor and increases the authorization to $10 million. 


BIOLOGY AND MEDICINE PROJECTS 


For continuation and expansion of biomedical research, a $2 million 
project has been proposed which will permit construction of installa- 
tions required for the many types of research now in progress, par- 
ticularly the investigation of fallout problems and biological hazards 
of radiation. 

ISOTOPES DEVELOPMENT PROJECTS 


In the field of isotopes development, three projects totaling $3,400,- 
000 would provide for a high-level radiation development labaratory, 
a radioisotope process development laboratory, and modification of 
the facilities now in use at Oak Ridge for isotope production. 


COMMUNITY PROJECTS 


Three projects totaling $1,725,000 would provide high school addi- 
tions, real estate improvements, and housing alterations at Los 
Alamos. 

GENERAL PLANT PROJECTS 


For general plant projects $30,882,000 is requested. This amount 
would provide for the miscellaneous minor additions, expansions, 
and other new construction which are continually required to insure 
the adequacy and efficiency of our $7 billion establishment. 


GENERAL PROVISIONS 


The general provisions covered by sections 102 through 106 of the 
proposed bill are essentially unchanged from the previous year. 


AMENDMENT OF 1959 CONSTRUCTION PROJECTS 
Section 107 would amend the amounts authorized for two 1959 
projects, the Brookhaven high flux research reactor already mentioned, 


and the gas-cooled power reactor, to be discussed more fully in con- 
nection with a later section of the bill. 


PROJECT RESCISSIONS 


Section 108 of the bill proposes the rescission of authorization for 
two projects. The first of these is the liquid metal fuel reactor experi- 
ment, authorized in 1958 in the amount of $17,500,000. Research and 
development on fluid fuel reactor technology will continue, with 
emphasis on the basic problems in chemistry and metallurgy. It is 
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clear that construction of a liquid metal fuel reactor experiment in 
fiscal year 1960 would be premature. 

The second project is the 48-inch heavy particle cyclotron at Oak 
Ridge National Laboratory authorized in 1957 at an estimated cost 
of $459,000. In 1959 there was authorized a project in the amount 
of $3 million for construction of a more advanced cyclotron at Oak 
Ridge, which eliminates the need for the 1957 project. 


EURATOM RESEARCH AND DEVELOPMENT 


Section 109 would authorize an additional $14 million of research 
and development under the Agreement for Cooperation With Eura- 
tom, which came into force on February 18, 1959. As you know, the 
agreement provides that the U.S. Atomic Energy Commission and 
the Euratom Commission will initiate a program of research and 
development applicable to the types of reactors to be constructed 
under the joint program. This work will be aimed primarily at the 
improvement of the performance of these reactors and at lowering 
fuel cycle costs. 

The joint United States-Euratom research and development pro- 
gram is planned for a 10-year period. During the first 5 years it is an- 
ticipated that the financial] contributions for this purpose by the 
Atomic Energy Commission and the Community will amount to $50 
million each. We are requesting $14 million for fiscal year 1960 
which, together with the $3 million authorized in 1959, would make 
available a total of $17 million for the program in the first 2 years. 

Under section 3 of the Euratom Cooperation Act, Euratom must 
authorize an equivalent amount for use in the program before contracts 
can be executed. The 1959 budget approved by the Euratom Com- 
mission for the joint program calls for appropriations of $3 million, 
and the Euratom Commission has been advised of the amount of our 
1960 authorization request so that they can include a similar amount 
in their 1960 budget. 

No authorizations are being requested at this time for the fuel 
guarantee program authorized by section 4 of the Euratom Cooperation 
Act of 1958. 

GAS-COOLED REACTORS 


Section 107 of the proposed bill would authorize $30 million for the 
construction by the Commission of a flexible experimental gas-cooled 
reactor and section 112 would authorize $14,500,000 for research and 
development assistance on an advanced high-temperature gas-cooled 
power reactor to be constructed on the utility system of the Philadel- 
phia Electric Co. Construction of the latter was proposed jointly by 
the Philadelphia Electric Co. and the General Dynamics Corp. These 
two gas-cooled. reactors are proposed as being the logical steps to take 
in developing the gas-cooled concept, and would be constructed in lieu 
of the gas-cooled power reactor included in last year’s authorization 
bill at an estimated cost of $51 million. The combined cost to the 
see for the two reactor projects here proposed would be $44.5 
million. 

The Commission indicated that it would attempt to have this gas- 
cooled reactor constructed by industry under a cooperative arrange- 





the 
led 
und 
led 


AEC AUTHORIZING LEGISLATION 135 


ment, but that in the absence of a satisfactory proposal by industry, 
the Commission would undertake the construction of the reactor itself. 
An invitation was issued. The Commission was disappointed because 
no utility, either public or private, came forward with a proposal to 
build this reactor. 

The Commission did receive a proposal from the Philadelphia 
Electric Co. and General Dynamics for an advanced high temperature 
gas-cooled reactor. This proposal, while made in response to our in- 
vitation, was for a substantially more advanced concept. As I in- 
dicated to you the other day, while the proposal represents a very 
advanced concept, we have every confidence the project will be suc- 
cessful. Success in this project would constitute a great stride toward 
nuclear power at competitive cost and would place us well ahead of 
any other country in the development of gas-cooled reactors. These 
are the reasons we propose the project for authorization. 

As to the gas-cooled reactor to be constructed by the Government, 
we have considered at length the type of reactor which could make 
the greatest contribution to gas-cooled reactor technology. It is ap- 
parent to us now that the primary need exists for a flexible experi- 
mental reactor with which to investigate a variety of fuel elements, 
materials, and components and to test operation with different coolant 
gases. We now plan, therefore, to initiate construction of an experi- 
mental gas-cooled reactor during this fiscal year at an estimated cost 
of $30 million. Design studies are now being carried out to select a 
specific reference design for an experimental reactor of approximately 
60,000 to 90,000 thermal kilowatts. Section 107 of the bill proposes 
that the amount authorized for this project be reduced from $51 mil- 
lion to $30 million and that the project be renamed to emphasize its 
experimental purpose and its flexibility. 

The proposal submitted by the Philadelphia Electric Co. and the 
General Dynamics Corp. contemplates an advanced high-tempera- 
ture gas-cooled power reactor. The maximum assistance to be pro- 
vided by the Commission is $14,500,000 for research and development 
assistance and $2,500,000 for the value of waiver of use charges on 
source and special nuclear materials. The cost of the plant is a fixed 
price of $24,500,000. The plant would be built on the system of the 
Philadelphia Electric Co. As you know, that would be at the cost 
to the Philadelphia Electric Co. and their associates. 

(Following is the program justification data submitted for this 
project by the AEC:) 

U.S. Atomic ENERGY CoMMISSION, 
Washington, D.C., February 26, 1959. 
Mr. JAMES T. RAMEY, 
Ezecutive Director, 


Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. RAMeEy: There are transmitted herewith 25 copies of program 
justification data in support of section 112, advanced high-temperature gas- 
cooled power reactor, of the proposed 1960 authorization bill which was pre- 
viously transmitted to the Joint Committee. 

Sincerely yours, 
A. R. LUEDECKE, 
General Manager. 


41000—59——10 
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PROGRAM JUSTIFICATION DATA 









A. NAME OF CONTRACTORS 


1. Prime contractors 


a. Philadelphia Electric Co. (PE), contract is to build and operate the re 
actor powerplant described below. 

b. General Dynamics (GD) (General Atomic Division), contract is to per- 
form research and development work necessary for the nuclear portions of the 
plant described below. 















2. Principal subcontractors 





a. Bechtel Corp., subcontractor to PE and High Temperature Reactor De 
velopment Associates, Inc. (HTRDA), for the design and construction of the 
powerplant. (For a list of members of HTRDA see attached appendix A.) 

b. General Dynamics, subcontractor to PE for the supply of fuel for the re- 
actor; subcontractor to Bechtel for the design and fabrication of the nuclear 
steam supply system. 














B. DESCRIPTION OF PROPOSED PROJECT 





1. Objectives 


The objectives of the proposed project are to bring new resources into the 
development of nuclear power technology, to advance the art, and to accelerate 
the time when economically competitive nuclear power is achieved. These ob- 
jectives are to be achieved by a proposed arrangement which, under the terms 
given below, is directed to the construction and operation of a high-temperature, 
graphite-moderated, helium-cooled, prototype, power reactor fueled with 
graphite-clad elements containing uranium (U*™) and thorium dispersed in a 
graphite moderator with a plant capacity of approximately 40 mw., electrical 
(net). The first core loading will probably consist of metal-clad elements with 
a plant capacity of approximately 28.5 mw. electrical (net). 















2. Location 
The proposed plant will be located at Peach Bottom, York County, Pa. 


8. Technical aspects (data are approzrimate) 





1 
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4. Hstimated date of completion 


a. Construction completion—June 30, 1963. 
b. Initial zero-power criticality—December 31, 1963. 
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Cc. SUMMARY OF SOURCES AND PURPOSES OF FUNDS FOR PROJECT 


{In thousands] 








AEC Proposer 





Preoperation research and development !____._._-_-- i 23 $12, 500 |_.... on ear 
Construction: } | 
Philadelphia Electric Co $8, 000 
HTRDA ; 16, 500 | 


Estimated cost of land, interest during construction, tie-in 

with existing transmission lines of Philadelphia Electric Co 
Fabrication costs of Ist and 2d cores required during Ist 5 years 

of operation, Philadelphia Electric Co 
Postconstruction research and development ! 3 2,000 
Waiver of use charge on source and special nuclear materials 

used as fuel during the initial 5 years of operation 6 2,000 | 
Vaiver of use charges on source and special nuclear material | 

for use in the research and development programs 8 500 





Total 17, 000 





1 Excludes the cost (to be borne by General Dynamics) of work which may be required in excess of th . 
AEC cost ceiling. 

2 This includes $460,000 for work in AEC facilities. It does not include work done by General Dynamics 
and Bechtel prior to the contract period of approximately $1,400,000. 

3 These amounts constitute separate ceilings on reimbursement by AEC, although interchanges between 
the 2 may be made by mutual agreement. 

‘ This is based on a fixed price subcontract for design and construction of the plant. 

§ This amount represents a fixed price for the fabrication of a metal-clad core, and a maximum price for 
a graphite-clad core, 

6 These amounts constitute separate ceilings. 

? Charge for U F* withdrawal costs and credit for reprocessed fuel, fuel reprocessing expense, and estimated 
operating cost in excess of conventional power costs are not included. 


D. GENERAL FEATURES OF PROPOSED ARRANGEMENTS 

1. Site 

The site for the nuclear powerplant will be subject to approval by AEC. 
2. Performance of the work 

PH will be contractually responsible to AEC for the design, construction, and 
operation of the plant. PE and HTRDA have contracted with Bechtel to de 
sign and construct the plant. Bechtel has subcontracted with GD for the de- 
sign, fabrication, and erection engineering services in connection with the in- 
stallation of the nuclear steam supply system of the plant. GD and PH have 
entered into a contract under which GD will supply the fuel required for 5 years’ 
operation of the plant. 

AEC and GD will enter into a contract under which GD will perform the 
mutually agreed research and development necessary to enable GD to design 
and fabricate the nuclear steam system and fuel for the PE reactor. 


3. Operation 


PE will operate the nuclear powerplant for 5 years in conjunction with its 
electrical distribution system. A program of postconstruction research and 
development will be performed by GD during this period. 


E. GENERAL FEATURES OF AEC—-PE ARRANGEMENT 


1. PH undertaking 


PE will design, construct, and operate for a period of 5 years the nuclear 
powerplant described above. During the period of operation, PE will cooperate 
with AEC and GD in the performance of the postconstruction research and de- 
velopment work and will operate the nuclear powerplant at or above the PH 
load factor (if the nuclear steam supply system is capable of such operation) to 
the extent consistent with such research and development work. 


2. AEC assistance 


AEC will waive its use charges for source and special nuclear material during 
the leadtime required for fuel fabrication and during the 5 years of operation of 
the nuclear powerplant up to a ceiling of $2 million. 
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8. Title 
PE will be the sole owner of the nuclear powerplant. 






4. Term 

The term of the contract will extend until the expiration of 5 years after the 
issuance by AEC of a license to operate the reactor for the production of power. 
5. Indemnity 





As a licensee of the AEC, PE will be subject to the provisions of Public Law 
256, 85th Congress. 








6. Option to purchase 





In addition to any other rights AEC may have in the event of a PE default, 
AEC will have the right to purchase the nuclear facilities if, at any time after 
initial pouring of concrete, PE fails to continue the construction or operation of 
the plant for any reason other than: (1) Causes beyond the control and 
without the fault or negligence of PE; (2) the termination of the AEC-PB 
contract by mutual agreement; or (3) the inability of PE to obtain necessary li- 
censes and permits or adequate liability insurance coverage. In event of the 
exercise of this option, PE will lease the necessary real estate and related rights 
to permit the AEC to operate the nuclear reactor facilities for up to 10 years, 
with rights and time for removal or abandonment of the facilities after such 
period. 



































7. Termination 

The contract may be terminated at any time by a written agreement of the 
parties. PE, also, may terminate without expense to the Government, if, after 
taking such steps as may be reasonably required it cannot obtain the necessary 
licenses, regulatory agency approvals, or adequate liability insurance coverage, 
and if the AEC-GD contract is terminated. 

AEC shall be excused from further performance of its obligations under the 
AEC-PE contract in the event of the failure of PE to perform its obligations 
under the contract, or in the event of the failure of GD to perform its obligation 
under the AEC-GD contract. PE shall be excused from further performance of 
its obligations under the AEC-PE contract in the event of the failure of AEC 
to perform its obligations under the AEC-PE contract and the AEC-GD contract. 


&. Licenses 


PE will apply for and use its best efforts to obtain all necessary licenses from 
AEC and such other necessary approvals from Federal, State, and local regula- 
tory agencies as are required to permit the construction and operation of the 
plant and its connection to the bulk power system of PE and take such action as 
may be reasonably required to satisfy the conditions of any such license. 

In the event there should be a disagreement as to the reasonableness of such 
requirement, such question shall not be subject to the “Disputes” clause of the 
contract. The method of deciding the question of what constitutes “reasonable 
requirements” will be a matter for negotiation in the final contract. 


9. Information and records 


PE will keep available for AEC inspection and study and, in accordance with 
procedures approved by AEC, require subcontractors to so keep such records of 
technical, economic progress, and financial data as will enable AEC to carry out 
the purposes of the power demonstration reactor program. PE will require sub- 
contractors to supply to AEC for such purposes such data as AEC may reason- 
ably require. The AEC will have the right to inspect the work and activities of 
PE and subcontractors and the contract will include the statutory GAO audit 
provision with equivalent rights for AEC. 

10. Patents 


AEC will be entitled to all rights to inventions pertaining to atomic energy 
and to inventions by PE employees in work paid for by AEC or conducted in AEC 
contractor facilities subject to PE and HTRDA and its member companies receiv- 
ing nonexclusive, royalty-free licenses. With respect to other non-atomic-energy 
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inventions made by PE employees, AEC will retain a nonexclusive, irrevocable, 
royalty-free license. All subcontract patent provisions will be subject to AEC 
approval. The GD subcontract with PE for the supply of fuel and the GD sub- 
contract with Bechtel for the nuclear steam generation portion of the plant 
will incorporate patent provisions similar to those in the AEC-GD contract for 
research and development. 


11. Organization and financing 


The financial responsibilities of PE and HTRDA to carry out their obligations 
under the PE-HTRDA-Bechtel subcontract for design and construction of the 
nuclear powerplant are backed up by contracts between PH and the 52 member 
companies of HTRDA and between PE and HTRDA itself, under which these 
companies are severally obligated to PE to contribute stated amounts to 
HTRDA, which amounts total in excess of $16,500,000. Copies of such con- 
tracts have been furnished to the AEC and will not be changed without the 
approval of AEC. 


F. GENERAL FEATURES OF AEC-GD ARRANGEMENT 


1. Nature of contract 
The proposed contract will be cost-type (without fee). 
2. AEC assistance 


AEC will reimburse the cost of research and development work up to a ceiling 
of $14,500,000 plus waiver or reimbursement of use charges on source and special 
nuclear material for research and development purposes not to exceed $500,000. 
The proposed research and development program is composed of preoperational 
research and development, estimated to cost $12,500,000, and postconstruction 
research and development, estimated at $2 million. The $12,500,000 and the 
$2 million amounts are separate ceilings, subject to later adjustment by mutual 
agreement within the $14,500,000 ceiling. 

To the extent that commercial facilities are not reasonably available, AEC 
will use its best efforts to make available its facilities for performance of ir- 
radiation services and other research and development work, subject to a maxi- 
mum cost limitation of $460,000, which amount is included within the $14,500,000 
ceiling. Costs of research and development under the contract which exceed 
the AEC reimbursement ceiling will be borne by GD. 

AEC will cooperate to the extent practicable in making available to GD in- 
formation pertaining to relevant reactor programs, foreign and domestic, in- 
cluding U.S. military programs. AEC also will support requests by GD to 
secure irradiation services in the Canadian “NRU” reactor. 

Research and development costs to be reimbursed by AEC will include costs 
incurred by GD on and after January 1, 1959. 


3. Program control 


Program control by the AEC is provided for in the following manner: 

a. An appendix to the contract will describe the general objectives of the 
research and development work, and will describe the research and development 
program in terms of principal tasks to be performed and objectives of the tasks. 
Any significant change in the described program will require mutual agreement. 

b. GD will submit annually to the AEC a statement of work it proposes to per- 
form during the following year. The parties will seek to reach mutual agree- 
ment on such a statement. AEC agreement will not be withheld if, (i) in the 
light of the results of the work already performed by GD, the work proposed is 
reasonably calculated to further performance of the tasks and accomplishment 
of the objectives of the contract and the research and development tasks, and, 
(ii) does not undesirably duplicate work performed by others. 

c. If the parties have not reached a mutual agreement upon all portions of a 
proposed annual work statement, within 30 days after its receipt, GD is author- 
ized to proceed with those portions upon which agreement has been reached. 
GD also may proceed with the proposed work concerning which agreement has 
not been reached subject to the following conditions : 
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(aa) The parties will select a panel of competent experts to whom they will 
submit the question of whether the AEC has properly withheld its agreement to 
the proposed item of work. 

(bb) The parties will abide by the panel’s decision. 

(cc) If the panel decides in the favor of the AEC, GD will not be reimbursed 
for the cost of any such work that it has started or which it continues to per- 
form thereafter. 

Withholding of agreement by the AEC shall not preclude GD from submitting 
revised or alternate work plans. 


4. Term 

The term of the contract shall extend until the expiration of 5 years after is- 
suance by AEC of a license to operate the PE reactor for the production of power, 
5. Termination and default 

The contract may be terminated at any time by written agreement of the 
parties. 

Either party shall be excused from further performance of its obligations in 
the event of the failure of the other to perform its obligations under the contract. 
AEC shall be excused from further performance of its obligations under the con- 
tract in the event of default in the performance of PE’s obligations under the 
PE-AEC contract for the design, construction, and operation of the nuclear 
powerplant. 


6. Information and records 


GD will keep available for AEC inspection and study, and, in accordance with 
procedures approved by AEC, require subcontractors of any tier to so keep such 
records of technical, economic, progress, and financial data as will enable AEC 
to carry out the purpose of the power demonstration reactor program. GD also 
will supply and require such subcontractors to supply to AEC for such purposes, 
such data as AEC may reasonably request. AEC will have the right to inspect 
the work of GD and subcontractors, and the contract will include the statutory 
GAO audit provisions with equivalent rights to AEC. 

7. Patents 

a. AEC wijl receive a nonexclusive, irrevocable, royalty-free license for 
governmental purposes on such atomic energy inventions arising out of the GD 
supported work on this project during the period September 1, 1957, to January 1, 
1959, as, in fact, have been reduced to practice (completed). Such inventions 
will be listed in an appendix to the contract and all other inventions or dis- 
coveries arising from said work shall be presumed to come under the terms of 
the provisions described in paragraph c below. 

b. AEC also will receive a nonexclusive, irrevocably, royalty-free license to 
make and use and have made and/or used throughout the world for governmental 
purposes in the manufacture and use of Government-owned or Government- 
operated reactor facilities, under any inventions or discoveries owned or con- 
trolled by GD or in which GD has the right to grant licenses without the obliga- 
tion to pay royalties, which inventions or discoveries are incorporated into the 
PE nuclear powerplant. 

c. AEC will receive all rights to inventions arising under the contract on and 
after January 1, 1959, except that GD will retain a nonexclusive, irrevocable, 
royalty-free license in infield; GD also will receive exclusive outfield rights 
subject to a Government license on inventions in areas where it has an estab- 
lished patent position. 

d. On inventions and discoveries owned by GD and described in paragraphs 
a and b above, GD agrees to grant nonexclusive licenses for use in reactor 
facilities of a type similar to the PE plant, on reasonable terms to responsible 
private parties upon AEC request. The Commission will make such request 
only when such inventions or discoveries are considered by the Commission to 
be necessary for the construction or operation of such a reactor facility. 

e. AEC will grant to GD a nonexclusive, royalty-free license to make and use 
in the construction or operation of nuclear facilities of a type similar to the PE 
facility, under any invention or discovery owned by AEC or in which the AEC 
has the right to grant a royalty-free license. AEC assumes no liability to GD 
for infringement of patent rights of others in the manufacture, construction, 
use, or operation of the PE reactor plant. 
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APPENDIX TO PROGRAM JUSTIFICATION DATA 





Participating companies of High Temperature Reactor Development Asso- 
ciates, Inc. (HTRDA), are: 

Alabama Power Co., Birmingham, Ala. 

Arizona Public Service Co., Phoenix, Ariz. 

Arkansas Power & Light Co., Little Rock, Ark. 
Atlantie City Electric Co., Atlantic City, N.J. 
Baltimore Gas & Electric Co., Baltimore, Md. 
California Electric Power Co., Riverside, Calif. 
Central Illinois Electric & Gas Co., Rockford, Ill. 
Central Illinois Light Co., Peoria, Ill. 

Central Illinois Public Service Co., Springfield, Il. 
Central Louisiana Electric Co., Alexandria, La. 
Central Power & Light Co., Corpus Christi, Tex. 

The Cincinnati Gas & Electric Co., Cincinnati, Ohio. 
Cleveland Electric Illuminating Co., Cleveland, Ohio. 
Delaware Power & Light Co., Wilmington, Del. 
Detroit Edison Co., Detroit, Mich. 

Gulf Power Co., Pensacola, Fla. 

Gulf States Utilities Co., Beaumont, Tex. 

The Hawaiian Electric Co., Ltd., Honolulu, T.H. 
Idaho Power Co., Boise, Idaho. 

Illinois Power Co., Decatur, Tl. 

Iowa Publie Service Co., Sioux City, Iowa. 

Kansas City Power & Light Co., Kansas City, Mo. 
The Kansas Power & Light Co., Topeka, Kans. 
Kentucky Utilities Co., Louisville, Ky. 

Louisiana Power & Light Co., New Orleans, La. 
Mississippi Power Co., Gulfport, Miss. 

Mississippi Power & Light Co., Jackson, Miss. 
Missouri Public Service Co., Warrensburg, Mo. 

The Montana Power Co., Butte, Mont. 

New Orleans Public Service, Inc., New Orleans, La. 
New York State Electric & Gas Corp., Binghamton, N.Y. 
Niagara Mohawk Power Corp., Syracuse, N.Y. 
Pacific Gas & Electric Co., San Francisco, Calif. 
Pacific Power « Light Co., Portland, Oreg. 
Pennsylvania Power & Light Co., Allentown, Pa. 
Philadelphia Electric Co., Philadelphia, Pa. 

Portland General Electric Co., Portland, Oreg. 
Public Service Company of Colorado, Denver, Colo. 
Public Service Co. of New Mexico, Albuquerque, N. Mex. 
Public Service Company of Oklahoma, Tulsa, Okla. 
Public Service Electric & Gas Co. of New Jersey, Newark, N.J. 
Puget Sound Power & Light Co., Seattle, Wash. 
Rochester Gas & Electric Corp., Rochester, N.Y. 

St. Joseph Light & Power Co., St. Joseph, Mo. 

San Diego Gas & Electric Co., San Diego, Calif. 
Sierra Pacific Power Co., Reno, Ney. 

Southern California Edison Co., Los Angeles, Calif. 
Southwestern Electric Power Co., Shreveport, La. 
Utah Power & Light Co., Salt Lake City, Utah. 

The Washington Water Power Co., Spokane, Wash. 
West Texas Utilities Co., Abilene, Tex. 

The United Illuminating Co., New Haven, Conn. 














































The Philadelphia Electric’s subcontractor for construction would 
be the Bechtel Corp. as engineer contractor, with General Atomics 
Division of the General Dynamics Corp. as subcontractor for the 
nuclear portion of the plant, and Westinghouse Electric Corp. as 
subcontractor for the turbine and associated equipment. The re- 
search and development assistance to be provided by the Atomic 
Energy Commission would be performed under a prime contract with 
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the General Dynamics Corp. This contract would be cost type— 
without fee—with a ceiling of $14,500,000. This is contained in 
section 112 of our proposed bill. 


EXPERIMENTAL AND PROTOTYPE REACTORS 


Section 110 of the bill provides for authorization of $30 million for 
the construction of experimental and prototype power reactors. Of 
the four projects contemplated, two would be experimental reactors 
to be built by the Commission. One of these experimental reactors 
would be for production and demonstration of low-temperature proc- 
ess heat. The other, a flexible experimental organic cooled reactor, 
would be designed in a manner to permit change of coolant, core, and 
moderator, and could be used to study boiling of the coolant. 

Construction of a small reactor is contemplated which would be 
designed for economy of construction and power cost in its size 
range. Authority is proposed whereby this reactor might be con- 
structed under a cooperative arrangement with a public or cooperative 
power organization under essentially the same terms as were pro- 
vided in the second round of the power demonstration program. In 
entering into such arrangements the Commission would take into 
consideration any financial contribution made by the cooperative 
organization. A prototype power reactor designed to incorporate 
high specific power and high power density features would also be 
proposed for construction as a cooperative arrangement with utilities. 
These two reactors would be built by the Government at a Com- 
mission site in the event satisfactory proposals are not received. 

I would like to outline for you our new proposed program for the 
construction and operation of such prototype nuclear powerplants. 
This program I consider to be essential to achieving our objective 
of reducing the cost of nuclear power to levels competitive with power 
from fossil fuels in high energy cost areas of this country within 
10 years. 

By the term “prototype nuclear powerplant,” a distinction is in- 
tended both as to size and purpose in comparison with central station 
plants and so-called experimental reactors. 

An experimental reactor is one built for the purpose of testing the 
developmental work that has been done in the laboratory by the scien- 
tists. The purpose of it is primarily to test concepts and components 
and to demonstrate that the laboratory developments can be adapted 
on a reasonably large scale. I consider the experimental boiling water 
reactor at Argonne National Laboratory to be such an experimental 
reactor. 

By central station nuclear powerplant, I mean a plant built pri- 
marily to produce electric power on a steady, high load factor basis 
as a part of a distribution system. 

Prototype nuclear powerplants have some of the characteristics of 
both experimental feactors and central station plants, but may be said 
to fall between the two. A prototype nuclear powerplant need only 
be large enough so that the operation, the economics, the efficiency, 
and the compatability with an electrical distribution system can all 
be demonstrated in a manner that can be extrapolated into central 
power stations. 
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To the maximum extent consistent with the paramount objective 
of bringing these prototype plants into existence at any early date, 
the Commission proposes to construct them under cooper rative ar- 
rangements with the utilities, public or private. In achieving our 10- 
year goal for reducing the cost of domestic power, we anticipate that 
construction of five to seven of these prototype plants will be initiated 
within the years immediately ahead. The Commission has taken, and 
will continue to take, full cognizance of the importance of time in the 
planning and execution of this program. 

Authorization of construction of these plants under cooperative ar- 
rangements with the public and private utilities is proposed in order 
to assure that these prototypes are utilized to the fullest in providing 
data for the design and construction of central station pow erplants. 
I would like to make it abund: intly clear to the committee that the 
Commission’s proposal provides for financial assistance on capital 
costs and that this financial assistance will be available under the con- 
ditions outlined to both public and private utility groups. Proposals 
will be evaluated on the basis of their merit. We believe that there 
are substantial advantages in having prototype reactors integrated 
into power systems to secure information on compatability and per-. 
formance and on maintenance and operation. However, should re- 
sponse to our invitations not be satisfactory, the Commission would 
construct such plants on its own sites and generate power for its own 
use. 

I believe that advantageous cooperative arrangements with the 
public and private utilities can be reached on the followi ing basis: 

a. The Commission would determine the prototype plants that are 
needed and when they should be built. In selecting projects for con- 
struction, the Commission would be guided by the basic philosophy 
that the particular reactor under consideration could be expected to 
accomplish the program objectives more quickly, more effectively, or 
at a lower cost than other reactors, and that it would yield data which 

can be extrapolated to central station plants. In making this deter- 
mination, the Commission would obtain advice of various segments 
of industry and the scientific community through advisory groups. 

b. Conceptual design and general plant spec ifications would be de- 
veloped by the Commission. 

c. The utilities would be invited to submit proposals for the detailed 
design, construction, and operation of the plant described in the 
invitation, under a cooperative arrangement with the Commission. 

d. The invitation would specify the type of information that the 
proposal should contain and would state important basic ground rules 
such as the following: 

(1) In order to assure meeting program objectives, the Commission 
must retain a substantial degree of control over the design, construc- 
tion, and operation of the prototype reactor. 

(2) The principal purpose of the construction and operation of the 
prototype plant is the generation of (a) reliable data on plant con- 
struction costs, and (4) statistically significant information on effi- 
ciency, performance characteristics, and other operating factors in a 
manner which will permit reliable projection toward central station 
powerplants. 
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(3) In keeping with the overall program objectives, emphasis is to 
be placed on bringing an operating plant into being within the shortest 
possible time. 

(4) Extensive preconstruction research and development programs 
should not be required. 

e. The invitation will specify the following types of financial assist- 
ance which proposers may request from the Commission: 

(1) Waiver of use charges for heavy water and source and special 
nuclear material for research and development work and for up to 
5 years of plant operation and the interest-free loan of other reactor 
materials for research and development purposes. 

(2) Performance in AEC facilities without charge or at less than 
full cost, up toa fixed dollar amount, of mutually agreed upon research 
and development using facilities, personnel, or equipment not reason- 
ably available elsewhere. 

(3) Financial assistance in support of research and development 
work in connection with the design, construction, and operation of the 
reactor. 

(4) Financial assistance toward the construction of the power- 
plant—this includes the site, the reactor, and the electric generating 
facilities up to the distribution lines leading from the bus bar—up to 
50 percent of the capital cost. This assistance would be limited so 
that the proposer would provide at least the cost of the conventional 
plant. 

43. In view of the fact that this last type of assistance is new, I 
would like to expand briefly upon how we would propose to offer it. 

We would expect a proposer to submit his estimate of the cost to 
build the described prototype, and to specify what portion—up to 50 
percent thereof—he would ask the AEC to provide. Proposer, as a 
minimum, must provide the site, all conventional equipment, and 
enough toward construction of the nuclear portion of the plant to 
bring his total capital outlay to at least 50 percent of the total capital 
cost of the powerplant, and in no case less than the cost of a conven- 
tional powerplant of the same capacity. 

The amount of the requested AEC financial assistance, within de- 
scribed limitations, would be one of the competitive features of pro- 
posals submitted. In reviewing these requests, the Commission will 
assure that the portion of the capital costs to be borne by the proposer 
equals or exceeds the estimated capital cost of an equivalent conven- 
tional powerplant. 

Once determined on the basis of the estimated construction cost, 
the Commission construction assistance will not be subject to upward 
adjustment. If actual capital costs should be lower than the esti- 
mates, the financial assistance will be reduced to the same percentage 
of actual capital cost as the original assistance bore to the estimated 
capital cost. The assistance also will be subject to repayment should 
the cost of power from the prototype plant prove to be lower than 
the average cost of power on the system of the proposer by reason 
of such construction assistance—provided such arrangements prove 
feasible. No portion of any AEC construction assistance will be 
inculded in the capitalized value of the plant used for ratemaking 
purposes. 

Payments under any such construction assistance will be made in 
accordance with construction progress, and final payment will not be 


ma 
of 


mil 
eli 
tir 
ni 


pr 
Ww 


nt 


ol 


., aon or eet 2 OF eee Oe 


is to 
»rtest 


Trams 
ssist- 


ecial 
ip to 
ictor 


than 
arch 
son- 


nent 


F the 


wer- 
ting 
p to 
1 so 
onal 


w, I 
r it. 
t to 
» 50 
is a 
and 
t to 
ital 
en- 


de- 
TO- 
V ill 
ser 
en- 


ost, 
ard 
sti- 


ge 
ted 
uld 
\an 
son 
ve 


be 
ng 


AEC AUTHORIZING LEGISLATION 145 


made until the plant has operated as designed for a reasonable period 
of time to be specified. Title to the plant shall be in the proposer. 

The invitation would specify the principal terms which the Com- 
mission would expect to incorporate in the contract. This would in- 
clude a requirement that the plant would be operated for a period of 
time in a manner which would provide sufficient operating and tech- 
nical information to justify the Government assistance program. 

In summary, I would like to emphasize these points concerning the 
prototype program : 

a. The Commission will retain control of the program, starting 
with the decision to build a specific prototype, right through the 
manner in which the plant will be operated to achieve program 
objectives. 

6. The need for prompt action on all phases of the program will be 
emphasized. 

c. The types of financial assistance which the Commission will offer 
should elicit attractive competitive proposals from public and private 
utilities industries. 

d. The prototype program should provide this country with the 
information needed to build central station nuclear powerplants that 
will produce electricity in parts of the United States within 10 years 
that will be competitive with fossil-fueled plants. 


RESEARCH AND DEVELOPMENT ASSISTANCE 


We propose in section 111 a new type of authority for research 
and development assistance to support unsolicited proposals from the 
public and private utilities. We believe that these groups should be 
encouraged to undertake the construction of nuclear powerplants 
with their own funds. As indicated in the course of the section 202 
hearings, we believe that Commission assistance in the form of re- 
search and development for a nuclear powerplant proposal would be 
appropriate when the Commission finds that the project proposed 
would contribute significantly toward achievement of our reactor de- 
velopment goals. We anticipate that proposals might. be received 
from both privately owned and publicly owned utility organizations. 
The authorization of $5 million could be expected to permit either 
one or two projects to be assisted. We wish to suggest that the bill 
presented be amended to authorize additional assistance to such proj- 
ects in the form of waiver of use charges. 

Finally, mention should be made of the amendment in section 113 
which increases by $1,559,000 the amount which may be expended for 
research and development in Commission laboratories to advance the 
technology of the fast breeder reactor concept. 

My fellow Commissioners are here, and we welcome an opportunity 
to answer questions. Also, General Luedecke, the General Manager, 
and several members of the staff are here to answer questions. 

Representative Hoxtrretp. At this point, in line with our previous 
actions, we will include certain charts and tables which have been 
presented to us by the Commission under the designation of “Status 
of Construction Projects and Other Data for Use in Conjunction 
With the Fiscal Year 1960 Authorization Bill,” as well as the Com- 
mission’s analysis of the proposed bill for authorization of appropria- 
tions. 
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Analysis of proposed bill to authorize appropriations for the acquisition or 
condemnation of real property or facilities, and for plant or facility acquisition, 
construction, or expansion for the atomic energy program and for cooperative 


arrangements pursuant to section 261a(2). 


The proposed bill would authorize appropriations for additional capital outlays 
Authorization is required 


totaling $115,500,000 for the atomic energy program. 


under the provisions of section 261 of the Atomic Energy Act of 1954 (Public 


Law 703, 83d Cong.). 


The estimate of appropriations to be authorized is based on the following 


requirements. 
Estimated 
Item cost 
Modifications to production and supporting installations.__..._.___ $10, 000, 000 
Prototype installations, gaseous diffusion plants_._._._.______.._---_- 1, 000, 000 


Central computing building, Oak Ridge, Tenn 
Reactor air filters, Savannah River,’ S.C__..-...+..-..-...._.. 
Additional raw-water line, Paducah, Ky_---~- Sines cai inieniin ain eiaaalaeemaee 
Waterplant expansion, 100K area, Hanford, Wash__-__-----___---_- 
Modifications to reactor disassembly basins, Savannah River, S8.C_- 
CTRL TET. ULTESEO ATOM, FN TCITD, i case speci endear 
Increased cooling water capacity, Savannah River, §.C_______---- 
Weapons production, development, and test installations_________~- 
Special processing plant, phase II, Mound Laboratory, Ohio_______~_ 
Test and environmental installations, Sandia Base, N. Mex___-____ 
Ue: RU Ti NI a a 
Materials storage vault, Los Alamos, N. Mex __-.----.--_-_____-__ 
Modifications to experimental breeder reactor No. 1 (EBR-1), Na- 
tional’ Reactor Testing Station, Idaliows 26 ao ee eel 
Portable gas-cooled reactor prototype, National Reactor Testing Sta- 
I ah ARN i Pics sell a Retacseeiia eich it tec tea aie ee 2 ES 
Alterations, modifications, and additions to MTR-ETR utility, tech- 
nical, and support installations, National Reactor Testing Station, 
Nn ne ea a ae ae ceed es SR 
NE NG er a ae sg Sh ig rea i ae pa eh 
Chemical processing plant area utility modifications and improve- 
ments, National Reactor Testing Station, Idaho 
Reactor support installations, Nevada test site___..__.__._._______-_ 
Nuclear test plant, Army reactor experimental area (AREA), Na- 
tional Reactor Testing Station, Idaho _.-..-..-._-_______-_____ 
Modifications and additions for test installation for Project Pluto_ 
Research and development test plant additions and modifications for 
a a le cece ee remertoetem eeene ee ae ce 
General support installations and utilities expansion, Argonne Na- 
tional Laboretory, Tilinols... ess isis sa ee ee 
Miscellaneous modifications and additions, Argonne National Lab- 
OI a a a a 
Bee TM ON NN oo occ eo eee 


Accelerator and reactor modifications, Brookhaven National Labora- 
ery, New XOr. 3... a ss ee ees hae 


Transuranium Laboratory, Oak Ridge National Laboratory, Ten- 
nessee 


Installations for support of biomedical research projects in atomic 

OMOrEy oo Les ee ee ee See 
High-level radiation development laboratory__..___---___________ 
Radioisotope process development laboratory_..._.._..___________ 
Radioisotope production area expansion and modifications, Oak 

Ridge National Laboratory, Tennessee___.....___-_____________ 
High school additions, Los Alamos, N. Mex__________-_____________ 
Real estate development, Los Alamos, N. Mex 
Housing alterations, Los Alamos, N. Mex 


RRS en ROE OO ee 





1, 650, 000 
5, 000, 000 
810, 000 

5, 000, 000 
1, 600, 000 
500, 000 

5, 000, 000 
10, 000, 000 
3, 800, 000 
1, 000, 000 
1, 500, 000 
133, 000 


1, 000, 000 
2, 500, 000 


1, 000, 000 
30, 882, 000 
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In addition, the proposed bill includes the following: 
Item 


591-10. Flexible experimental gas-cooled reactor. 

59-e-11. High flux research reactor, Brookhaven National Laboratory, New York 
See. 109. Cooperation with European Atomic Energy Community. 

Sec. 110. Experimental and prototype power reactors program. 

Sec. 111. Research and development assistance. 

Sec. 112. Advanced high-temperature gas-cooled power reactor. 

See. 113. Cooperative power reactor demonstration program. 


Modifications to production and supporting installations, $10 million 


This project provides for the design, procurement, fabrication, and installation 
of equipment, together with the necessary plant modifications to existing facilities 
and/or construction of new facilities necessary to guarantee the continuity of 
operation, incorporation of technological advances, increases in productivity and 
increased safety of operations, and assure the most economical operation of the 
production and supporting facilities under the administration of the Hanford, 
Savannah River, and Oak Ridge Operations Offices. 

As in the case of the general plant projects, many of the items to be performed 
under this project cannot be identified specifically in advance, their need being 
predicated on the progress of process development work and changes in program 
requirements. Examples of work which may be done under this project are: 
Area criticality monitors; recovery of high flux from slag; improved instrumenta- 
tion; modifications and changes to classified production facilities; additions to 
critical mass facilities to permit more efficient utilization of manpower and 
equipment ; and other items as the need arises. 


Prototype installations, gaseous diffusion plants, $1 million 


This project provides for prototype installations at one or more of the 
gaseous diffusion plants to recover a portion of the heat energy presently dissi- 
pated to cooling towers and convert this heat energy to electrical energy. Var- 
ious methods of recovering this heat energy are under consideration and will be 
tested in the prototype installations. The prototype installations will test the 
comparative efficiency of the various alternatives. The diffusion plants use large 
quantities of electrical energy and dissipate large quantities of waste heat. 
The success of the prototype units will determine the extent of plantwide instal- 
lation of this type of conversion units. 


Central computing building, Oak Ridge, Tenn., $1,650,000 


This project provides for the installation in one building of the production 
activities electronic data processing facilities. These facilities are utilized for 
scientific and financial calculations of all the groups in Oak Ridge plus the 
requirements of the Paducah, Ky., gaseous diffusion plant. The proposed facility 
will house all of the various auxiliary devices required to sustain the computing 
groups. The new facility will provide adequate space to properly house the 
electronic data processing machines as well as the personnel whose work is 
directly tied in with the operations of the computer and the financial and 
accounting systems. 


Reactor air filters, Savannah River, 8.C., $5 million 

This project provides for modifications and additions to the Savannah River 
reactors to prevent the release to the atmosphere of highly radioactive particulate 
matter in the event of an accident. It is proposed to accomplish this additional 
safety requirement by providing in each reactor a filter installation in a blast 
resistant housing, together with blowers, dampers, and ductwork designed to 
divert the exhaust air through the filter prior to release through the existing 
Stack. Although much attention was given to safety features in the original 
design of the Savannah River reactors, it is considered that this higher degree 
of protection should be provided against the possibility of an incident, such as 
the burning of an irradiated fuel element during discharge operations, which 
would release large quantities of particulate matter to the atmosphere. 

This project is designed to minimize the release of such material and thereby 
reduce the hazard to residents of surrounding communities and to the personnel 
of the Savannah River plant. 
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Additional raw-water line, Paducah, Ky., $810,000 

This project provides for the construction of an additional raw-water line from 
the Ohio River to the gaseous diffusion plant area. The line will be approxi- 
mately 414 miles long. 

The existing line was constructed in 1942 for use by the old Kentucky Ord- 
nance Works. This line has suffered from severe corrosion and pitting. Tak- 
ing the line out of service is impracticable in view of the nature of the gaseous 
diffusion operation. The new line proposed in this project is essential to guar- 
antee continuity of operations. 


Waterplant expansion, 100K area, Hanford, Wash., $5 million 
This project provides for increasing the process waterflow to the K reactors. 
Modifications to reactor disassembly basins, Savannah River, S8.C., $1,600,000 


This project provides for the installation of facilities for removing contamina- 
tion and heat from the water in the reactor disassembly basins. The proposed 
facilities will permit the circulation of disassembly-basin water through a heat 
exchanger into a primary filter to remove contaminated particulate matter and 
eontrol turbidity. The cooled water would then be further decontaminated by 
means of ion exchange equipment and returned to the disassembly basins. De- 
tails of the project are dependent upon operating experience with a scaled-down 
version. Prior to the availability of this project, huge seepage basins will con- 
tinue to be used in each reactor area for the removal of accumulated sludge from 
the disassembly basins and to discharge disassembly-basin water when contami- 
nated excessively by ruptured fuel elements. The use of seepage basins is limited 
by the effectiveness of the permeability of the soil, and basins must be abandoned 
when they become ineffective. 

The proposed project provides for permanent facilities which will minimize 
the probability of an accidental release of radioactivity to public streams in the 
event of a'fuel element rupture. 


Cylinder storage area, Paducah, Ky., $500,000 


This project provides for the construction and/or improvement of concrete 
storage pads supported by compacted gravel to withstand high density loading. 
The project also provides for necessary grading, drainage, access roads, and 
perimeter fencing. 

The residue remaining from the U™ isotopic separation process consists of 
gaseous uranium hexafluoride. This material is stored in cylinders pending 
determination of further utilization of the material. The cylinders are then 
stored outside on concrete pads. 


Increased cooling water capacity, Savannah River, S8.C., $5 million 


This project is designed to obtain the most economical increase in the availa- 
bility of cooling water used for reactor operations at the Savannah River plant. 


Weapons production, development, and test installations, $10 million 


This project provides for the construction and acquisition of such additional 
production, development, and test facilities as may be required to further the 
weapons program. The specific nature of these facilities cannot be forecast at 
this time; however, the magnitude of the future production and development 
programs indicate that additional facilities will be required, either in the way 
of increased plant capacity or added plant or facilities needed to cope with 
new techniques or both. This project will assure availability of funds to meet 
new production requirements and to provide research, development, and test 
facilities, in order to take early advantage of advances or changes in the weapons 
field. 


Special processing plant, phase II, Mound Laboratory, Ohio, $3,800,000 

This project is phase II of the $2 million project being initiated during fiscal 
year 1959 to install a special processing capability in an existing building at 
Mound. Extensive building changes and service modifications will be required 
to accommodate the equipment to be installed. 
Test and environmental installations, Sandia Base, N. Mew., $1 million 


This project is to provide special environmental facilities required for weapons 
development. The project would include but not be limited to an acoustic test 
installation and a dynamic test installation. 
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The acoustic test installation, together with that authorized fiscal year 1959, 
will provide a means of proving whether design configurations and components 
are compatible with severe noise fields. The facility will house environmental 
equipment such as an air supply system, air chopper and transformer. 

The dynamic shock installation is to provide a test facility capable of applying 
high accelerations to weapons or large components and will include test and 
other equipment such as a crane, air compressor, instrumentation, and a small 
remote control building. With this facility it will be possible to prove out 
designs sufficiently to reduce the number of actual drop tests now required. 
This data will also provide a greater degree of assurance during development. 


Storage site modifications, $1,500,000 


This project is to provide capital improvements, modifications, and additions 
to weapons storage site facilities. Requirements for modifications and addi- 
tions arise from: (@) Experience gained through use of facilities which reveal 
need for changes to improve operating conditions and efficiency; (0) changes in 
weapons characteristics ; and (c) deterioration to the extent that normal main- 
tenance is no longer adequate and replacements are necessary. 

Illustrative of the types of things for which the funds under this project 
are to be utilized are: 

Road improvements. 

Replacement of igloo entrance pads. 
Improvements to surface drainage. 

Replacement of igloo floors. 

Access slabs on roads at railheads, 

Additions and modifications to storage structures. 


Materials storage vault, Los Alamos, N. Mez., $133,000 

This project provides an addition to the existing source and special (SS) 
materials storage vault. The present vault lacks sufficient capacity to handle 
the current workload of materials; consequently expensive packaging methods 
must be used so that material overflow can be stored in temporary areas. 
Many of these materials are extremely radioactive and create a crosscontamina- 
ton problem under present arrangements. As well as providing additional 
storage capacity, this project will permit a reduction in cost of physical security 
and consolidation of source and special material storage thereby eliminating 
wasteful double handling. 


Modifications to experimental breeder reactor No. 1 (ERB-1) National Re- 
actor Testing Station, Idaho, $1 million 

This project provides for modifications and improvements to the experimental 
breeder reactor No. 1 which may be necessary for the incorporation of a plu- 
tonium-bearing core and continued experimental investigations into the reactor 
system. The type of work to be conducted, although it cannot be fully deter- 
mined at this time, will include some or all of the following kinds of activities: 
Design, procurement and installation of equipment, controls and instrumenta- 
tion; and modification and improvements to the removal, handling, storage, 
aud examination equipment and facilities. 

This project is required to adapt the EBR-1 to the future experimental pro- 
gram which will include the investigation of physical parameters, operating 
conditions, and kinetics of a plutonium-bearing core. These modifications are 
an important and vital part of the overall fast breeder reactor program. The 
nature of the precise modifications to be made will depend largely upon the 
specific core and the type of investigations to be conducted. 


Portable gas-cooled reactor prototype, National Reactor Testing Station, 
Idaho, $2,500,000 


This project provides for the design and construction of the nuclear portions 
of a prototype portable nuclear powerplant. The reactor will be gas-cooled and 
water moderated and will have an electrical capacity of several hundred kilo- 
watts. The plant will include the reactor, shutdown shielding, instrumentation, 
closed cycle gas turbine power conversion equipment, and a remote operating 
console. 

Transportability requirements limit the plant size and weight to that which 
can be carried on a standard military trailer. Emphasis will be placed on 
obtaining rugged components capable of withstanding the shock loads of air 
and rail transport. The plant will be capable of operation under extreme 
conditions of environment and will not be dependent on a continuous cooling 
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water supply. Locally available material will be used for the biological shield | 
while the plant is operating. The entire plant will be recoverable for use at | 


subsequent operating sites. 

AEC funds will be used for the design and fabrication of the reactor, shut- 
down shielding, instrumentation, and controls. DOD will fund for such equip 
ment as the gas turbine, recuperator, precooler, and compressor. 

This project is in response to a Department of Defense requirement for a 
prototype portable gas-cooled nuclear powerplant capable of supplying electricity 
and heat at remote and inaccessible military installations. The Army desires 
to initiate procurement of this type plant at an early date. This project pro- 
vides for the first such closed-cycle nuclear powerplant to be built. A criticality 
date of January 1961 is required in order to insure timely completion of the 
procurement specifications for field units. 


Alterations, modifications and additions to MTR-ETR utility, technical and 
support installations, National Reactor Testing Station, Idaho, $2 million 
This project provides as may be required, alterations, modifications, and 
additions to MTR-ETR utilities, area service system and operating and develop- 
ment facilities to permit increased utilization of the potentialities of the MTR 
and ETR as test tools. 

These alterations, modifications, and additions may include such items as: 
Expansion of water distribution system, provision of a new substation, additions 
to the permanent utilities at ETR, construction of additional laboratory space, 
and the installation of utility services to provide for expanded experimental 
requirements in the ETR. 

No substantial changes have been made in the utility systems at the MTR- 
ETR area since the MTR reactor was completed. However, since that time, 
several additional facilities have been constructed in this area such as the 

YTR, hot cell, the reactor services building, the maintenance building, ete. The 
demand for experimenter utilities far exceed the original design estimates. 
Also, the present laboratory facilities are lacking in the equipment, flexibility, 
and versatility required to permit the conduct of intermediate and high activity 
level shielded work by the development and visiting experimenter groups. 


Hot cells, $2,500,000 


The role of contractor laboratories in providing a major portion of the basic 
engineering and scientific data required in this country’s program of military 
and civilian power reactor development requires adequate facilities such as those 
to be provided by this project in which to procure radiation effects data. 
Additional hot cells will be required during fiscal year 1960 to study and measure 
the effects of radiation performed on reactor materials in test reactors which 
became operative during fiscal year 1958. When original laboratory faciilties 
were built the need for hot cells could not be accurately forecast due to (1) 
changes in the nature of development programs and (2) increased effort re 
quired to examine radioactive material in connection with the development of 
fuels, materials, and processes to be used in reactors. 

This project provides for the design and construction of various hot-cell 
facilities to be located at contractors’ laboratories in existing buildings, exten- 
sions to buildings, or new buildings. They may consist of stainless-steel-lined, 
high-density concrete cells. The cells may be located in buildings with rein- 
forced concrete floors, metal roof panels, and built-up roof; and will cost in the 
range of $300,000 to $800,000 each, depending upon their size and level of 
activity. Exterior walls will be of masonry construction with steel framing 
to support the roofs. 

Each cell will be provided with master-slave manipulators and high-density 
viewing windows. The work area in front of the cells will be provided with 
air conditioning and the cells will have appropriate ventilation to remove radio- 
active dusts and gases. 

The hot-cell facilities will include normal laboratory space for making ap- 
propriate control studies and shielded dry storage space for storing irradiated 
materials and components. Standard laboratory services, water, gas, electricity, 
compressed air, vacuum, etc., will be provided. 


Chemical processing plant area utility modifications and improvements, National 
Reactor Testing Station, Idaho, $750,000 


This project provides for the design, procurement, and construction of various 
additions and extensions to the service systems at the Idaho Chemical Processing 
Plant (ICPP). These systems will be common to several facilities. 
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In order to fulfill the program responsibilities of the chemical processing plant, 
it will be necessary to provide adequate utiilties and services to the various 
operating facilities. This will insure continuous plant operation and at the 
same time be an impelling force in overall plant economy. This project includes 
put is not limited to improvements to the ICPP steam distribution, sewage, water- 
supply, liquid-waste, and plant air system. Current operative facilities at the 
chemical processing plant are utilizing existing services to the maximum 
extent. 


Reactor support installations, Nevada test site, $500,000 


This project provides for the design, construction, and modification of common 
technical service and support facilities required by reactor program field test- 
ing activities at the Nevada test site (NTS). These facilities, at a total esti- 
mated cost of $500,000 are required to support the Rover, Pluto, and fast reactor 
experiment programs there. They include such items as, but are not limited to, 
the following: 

Consolidated communication facilities—To support technical operations of 
the laboratories, for radiation safety purposes, to support AEC security patrol 
activities, and for coordination of construction activities. 

Rad-safe building..—To provide radiological safety control between the test- 
cell area and administration area. 

Fire station and equipment.—To provide adequate fire protection of forward 
area buildings and equipment in operations use. 


Nuclear test plant, Army reactor experimental area (AREA), National Reactor 
Testing Station, Idaho, $5 million 

This project provides for design and construction of a pressurized water 
nuclear test reactor for full-scale core testing of Army nuclear power program 
APPR-type pressurized water reactor cores before their use in Army nuclear 
power program reactors. This facility is intended to meet core testing require- 
ments for reactors in the Army nuclear power program, and is designed to 
obviate the construction of a prototype reactor for each such project. 

The facility will test final design, full-scale cores metallurgically and hydro- 
dynamically to insure their operational reliability in field reactors with outputs 
ranging from 2,000 to 10,000 kilowatts of electrical power. These reactor will 
be the major components of maximum reliability field plants supporting military 
operations by supplying power to military facilities such as ballistic missile 
early warning system. To meet this criterion, the most comprehensive tests 
possible of the subject reactor cores must be made before their installation in 
the reactor to insure their dependable, trouble-free operation. 

Alternative test methods would be inadequate to evaluate properly and to 
test a maximum reliability operational core. To guarantee operational reli- 
ability of the reactor portion of a new nuclear powerplant, the full-scale nuclear 
core must be tested in a prototype reactor or in a test facility as proposed. 


Modifications and additions for test installation for Project Pluto, $2 million 


This project will provide the required modifications and additions to the Pluto 
testing facilities at the E. O. Lawrence Radiation Laboratory (LRL) at Liver- 
more and the Nevada test site (NTS) to permit advanced testing of Tory II-type 
reactors. The work provided for by this project includes, but is not limited to, 
the following: 

1. Livermore.—Structural modification and outfitting of the hot cells presently 
being used for another program. 

2. Nevada test site—NModifications and additions to the initial Pluto test 
facilities to accommodate advanced testing and evaluation of Tory II-type 
reactors, 


Research and development test plant additions and modifications for project 
Rover, $4,800,000 

This project provides for the construction and modification of laboratory re- 
Search and development facilities at Los Alamos and additions and modifica- 
tions to reactor field testing facilities at the Nevada test site (NTS). The 
proposed work is essential to the Los Alamos Scientific Laboratory nuclear pro- 
pulsion program (Project Rover). This project will include but will not be 
limited to subprojects at Los Alamos and NTS such as the following: 
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(a) At Los Alamos: 

(1) Rover fabrication facility 

(2) Nondestructive testing facility 

(3) Shop and equipment checkout building 
(b) At Nevada Test Site: 

(1) MAD building addition 

(2) Modifications and additions, test area No. 1 

(3) Modifications and additions, test area No. 2 

(4) Control point area additions 

The construction of the basic facilities required for the field testing of these 

reactors has been provided for in previous budgets. The construction needs at 
Los Alamos are essentially those which arise from the longer range Rover pro- 
gram. The development and fabrication of the Rover test reactors is a task of 
considerable scope. This project will provide both testing and fabrication facili- 
ties to meet the program requirements for these functions. 


General support installations and utilities expansion, Argonne National Labora- 
tory, Ill., $4,300,000 

This project provides for the design and construction of improvements to the 
utility and waste system facilities at the Argonne National Laboratory such as, 
but not limited to, the following: 

An addition to the steamplant involving the installation of additional boiler 
eapacity as well as providing space that can accommodate future boiler capacity 
needs. 

An addition to the laboratory waste treatment plant to provide additional 
tankage plus the necessary piping and associated equipment. 

An addition to the laboratory waste collection system to provide relief sewers 
for the collection of wasteflow to avoid overloading the current system. 

A project for the design and construction of a canal water treatment plant 
and related equipment designed for at least 4 million gallons per day with the 
distribution system sized at the same capacity. 

An addition to the electrical distribution system to provide additional trans- 
formers, lines, and switching station capacities for increased power demands. 

An addition to the waste processing storage and shipping building to provide 
for processing, storage, and shipping facilities, glove-box-type facilities for 
handling plutonium wastes, an incinerator, and facilities for solidifying high 
level radioactive sludges and liquids. 


Miscellaneous modifications and additions, Argonne National Laboratory, Ill, 
$1 million 


This project provides for changes necessary to move the International Insti- 
tute of Nuclear Science and Engineering out of the physics building and the 
experimental waste processing building, where it is now occupying urgently 
needed laboratory and office space, and for other modifications and extensions 
of existing space and additional laboratory facilities to keep potentially danger- 
out amounts of radioactive material out of the areas where there will be a con- 
tinual flow of relatively inexperienced people. 

Completion of the Fuels Technology Center and the Chemistry Hot Laboratory 
will make space available for the institute which, with modifications and re- 
habilitation provided for under this project, will prove adequate for the revised 
institute courses. 


Project Sherwood plant, $1 million 


This project provides for the construction of supporting installations necessary 
at the several sites where controlled thermonuclear research is in progress. 
The controlled thermonuclear program, which has as its ultimate goal the con- 
trolled release of energy from the fusion of light nuclei, is being actively pursued 
at four major ‘sites (Oak Ridge National Laboratory, Los Alamos Scientific 
Laboratory, Princeton University, and the E. O. Lawrence Radiation Laboratory 
at Livermore and Berkeley) and is also supported by smaller projects at a 
number of other sites. The general problem is that of ionizing a suitable gas 
(deuterium, or a deuterium-tritium mixture), heating the resulting “plasma” 
to temperatures of 100,000,000° Kelvin or more, and confining it at this tempera- 
ture for a sufficiently long period of time for an appreciable fraction of the ions 
to fuse together, with the consequent release of energy. 

Decisions concerning the assembly of rather sizable experimental models and 
their supporting installations in the controlled thermonuclear program are 
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largely dependent upon the successful operation of smaller models and the 
resolution of a number of technical and theoretical problems. Recent develop- 
ments in the controlled thermonuclear program indicate that the progress in 
this field will continue and will probably warrant the initiation of one or more 
models of such size that additional facilities for the development program and 
the housing of research machines and related power equipment may be required. 
To prevent any needless delays in this research program, this project provides 
$1 million for the construction of supporting facilities whenever necessary at 
the several sites where controlled thermonuclear research is in progress. 


Accelerator and reactor modifications, Brookhaven National Laboratory, N.Y., 
$1,950,000 
This project provides for improvements of varying magnitude to the research 
reactor, cosmotron, alternating gradient synchrotron, and other large scientific 
machines at Brookhaven National Laboratory. The specific improvements that 
will be undertaken in fiscal year 1960 will be determined to a large extent by 
the precise direction taken by the continuing rapid advances in accelerator and 
reactor technology. 
The following items are illustrative of the work that may be undertaken under 
this project: 
Research reactor: 
Safety instrumentation 
Improvements to auxiliary facilities 
Cosmotron : 
DC power supply additions 
Ripple filter for main magnet 
Beam separation apparatus 
Alternating gradient synchrotron: 
DC power supply additions 
Shielding additions 
Safety devices, such as vents and detection devices 


Transuranium laboratory, Oak Ridge National Laboratory, Tenn., $1,200,000 


This project provides for additions to the isolation laboratory. The additions 
are required to develop processes for the handling of high level neutron-, alpha-, 
and gamma-emitting elements to separate transuranium elements such as 
americium, curiam berkelium, and californium, and to refabricate these materials 
into reactor targets for further irradiation. 

The additions will consist of, but not be limited to, hot cells with thick high 
density concrete walls, hot laboratories, cold laboratory, cell operating access 
areas, a decontamination room, change facilities, chemical storage space, a glove- 
box assembly, and the necessary ventilation equipment. 

The present isolation laboratory, which was constructed in 1952, is used for 
final concentration and purification procedures for uranium 233, neptunium 237, 
and americium 241. It was built to handle high alpha emitters. However, work 
with the transuranium elements requires a facility that is capable of handling 
high neutron and gamma emitters as well as alpha emitters. 


Installations for support of biomedical research projects in atomic energy, 
$2 million 


This project covers construction of installations as may be required in the 
conduct of the biomedical research program in atomic energy, including par- 
ticularly the studies of radioactive fallout problems and the biological hazards 
of radiation. The initiation or expansion of long-range studies of radiation 
effects on man and animal will necessitate the construction of an additional 
number of animal holding installations, including as required, laboratory and 
office space, waste disposal units, etc. Also, when necessary for the more 
efficient conduct of the biomedical research programs or to permit reorientation 
of existing programs to current matters of direct programmatic interest funds 
will be utilized for the revamping alteration and modification of existing com- 
mission supported laboratories. 


In addition to the broad biomedical research program now being conducted 
by the Atomic Energy Commission it is quite clear that more data on the effects 
of radioactive substances on plants, animals, and man are needed and can best 
be obtained through long-range chronic studies of the effects of these substances 
in dogs and large animals, and expanding studies on man himself. For these 
purposes there will be required a number of animal and related installations not 
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necessarily unique and not elaborate, but by nature of the research, not ordinarily 
available in Commission or university locations. 


High-level radiation development laboratory, $1,600,000 


It is proposed to construct at a site to be determined, a permanent building 
which will serve as a laboratory for research and development on radiation 
physics and engineering parameters of high intensity large surface area radia- 
tion sources. The building will include an experiment preparation cell which 
will receive radiation source material in elemental form, to be tested and capsu- 
lated into containers for use in evaluation experiments. In the experiment 
irradiation cell, materials will be exposed for high-level irradiation studies and 
evaluation of various geometric arrangements of sources. There will also be 
a canal to be used for storing, transporting, and setting up experimental encap- 
sulated sources. 

As the U.S. nuclear economy expands, there is an increasing availability of 
byproduct neutrons for isotope production, and, of course, an increased inventory 
of fission products is being accumulated. Many practical applications of these 
sources of radiation power are at the stage where proper evaluation can be 
made only if engineering information on source technology is obtained. This 
project is directed toward attainment of such information. 


Radioisotope process development laboratory, $1, 500,000 


This project provides for the construction of a laboratory, at a site to be de 
termined, to be used for research and development studies on isotope produc 
tion processes and physical characteristics and principles fundamental to indus- 
trial applications of radioisotopes and radiation sources. 

The proposed laboratory will contain hot cells, a cell-operating area, offices, a 
change room, storage and utility areas, and a chemical engineering area. 

The projects to be pursued in this laboratory will not be directed toward de- 
veloping specific products or processes, but rather will provide information of a 
type obtained from pioneering research to be used in stimulating applied re- 
search. 

Radioisotope production area expansion and modifications, Oak Ridge National 
Laboratory, Tenn., $300,000 


This project provides for various alterations, additions, and modifications to 
the ORNL radioisotope production area. Illustrative of the types of modifica- 
tions being considered are: 

1. Additional space to meet the growing demand for production of radioactive 
gases. 

2. Procurement of radiation shields, viewing windows, manipulators, shielded 
conveyers, and other equipment to provide a safer facility (from a radiological 
standpoint) for the packaging and shipping of radioisotopes. 

3. Conversion of existing space into manipulator and dual purpose cells to re- 
duce radiation exposure levels to personnel during final decontamination of tools 
and apparatus used in the manipulator cells. 

4. Additional space and facilities for radioisotope process development and 
utilization studies. 

5. Remote operating facilities necessitated by reduced radiation tolerances 
established in connection with handling radioactive materials. 

The growth of the radioisotope production and distribution program has caused 
existing facilities to become inadequate for efficient operations and radiological 
safety of operation personnel. To eliminate this condition, the above expansions 
and modifications are required. 


High school additions, Los Alamos, N. Mez., $485,000 


This project will provide the classrooms, laboratories, musical, and athletic 
additions required to accommodate the high school enrollment during 1960-62 
school years. High-school enrollment is now 680 and is expected to increase to 
915 during the 1961-62 school year. School facilities are presently fully utilized 
and it is contemplated to add classrooms, science laboratories, and music facili- 
ties. A girls’ gym is also required in order to provide a 4-year physical educa- 
tion program for this expanded enrollment. 


Real estate development, Los Alamos, N. Mevw., $240,000 
This proposal provides for the development of additional lots on Barranca 
Mesa, which lies immediately north and in proximity to the main Los Alamos 


community. The estimate covers the cost of providing the necessary utilities, 
roads, appurtenances, and lot development. 
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Adequate housing has long been known to be a prime consideration in the 
attraction and retention at Los Alamos of the high caliber technical and scien- 
tific personnel required to conduct the programs at the Laboratory. This project 
which continues a program now underway will enable Los Alamos personnel 
to build the size and type of housing they desire. Moreover, it will make it 
possible for Laboratory personnel to spend their full working careers at Los 
Alamos with assurance of being able, upon retirement, to remain residents of 
the community. Such permanence of residence will make it possible to utilize 
the services of retired employees on a consulting basis. The program has the 
further advantage of partially meeting the need for improved housing at Los 
Alamos on a basis which will permit the Government to recover development 
costs through revenues from sale of lots and utilities. 

Of the 72 lots for which funds have already been appropriated, 69 have been 
sold and it is expected that the remaining lots will be sold as soon as other 
interested individuals can see the finished product. The excellent response to the 
jnitial offering indicates that additional lots will be required to satisfy the de- 
mand for private residential construction. 


Housing alterations, Los Alamos, N. Mea., $1 million 


This project covers the modification of existing family housing units at Los 
Alamos. These modifications will include such items as providing bedrooms 
and bathroom additions, enlarging kitchen and dining areas, adding storage 
space and making such other alterations as are necessary to meet the demands 
of increased family size and improve the quality of housing available to top 
personnel of the Los Alamos Scientific Laboratory. 

The senior staff and other key scientific and management personnel of the 
Laboratory are people with abilities in the highest demend throughout the 
country. The opportunities available to them are, therefore, numerous and 
attractive. If we are to hold present members of the Laboratory staff and 
attract others of equal rank, a continued effort toward providing housing 
commensurate with the stature and requirements of these people must be made. 


General plant projects, $30,882,000 


These projects provide for the many miscellaneous minor alterations, addi- 
tions, modifications, replacements, and minor new construction required an- 
nually by each of the Commission’s operating programs to provide continuity 
of operation, improvement in production techniques, road and street improve- 
ments, elimination of health and safety hazards, minor changes in operating 
methods and to protect the Government’s investment by preventing excessive 
deteriorations and obsolescence in the facilities which support the several pro- 
grams of the Commission. 

The criteria under which funds are expended are (a) in connection with 
community operations, no single project can exceed a cost of $100,000 and no 
new or expanded building in connection with such project can exceed a cost of 
$10.000; (b) in connection with all other programs, the maximum project cost 
is $500,000 and the maximum building cost is $100,000. 

The cost estimate for fiscal year 1960 is based on experience in prior years and 
takes into account new plant and other facilities which are coming into operation, 
and certain special nonrecurring projects which, because of their nature, fall 
within the criteria for general plant projects. 

By program, the estimated requirements for fiscal years 1959 and 1960 are: 


Fiscal year Fiseal year 
1959 1960 


Raw materials __ 

Special nuclear materials... ...............-........ 
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Physical research 
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Training, education, and information 

Community 
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59-d-10. Flexible experimental gas-cooled reactor, $30 million 


Public Law 85-590 authorized appropriation of $51 million for a gas-cooled 
power reactor. Subsequent technical review of the overall gas-cooled reactor 
program pointed up the need for a more flexible experimental reactor to advance 
technology on a broad front. 

It is now planned to initiate construction of an experimental gas-cooled 
reactor in fiscal year 1959, at an estimated cost of $30 million, or a reduction 
of $21 million from that originally authorized under Public Law 85-590. Design 
studies are now being carried out to select a specific reference design for an 
experimental reactor in the magnitude of approximately 60,000 thermal kilo- 
watts. This reactor will provide a versatile experimental reactor for advancing 
the technology of gas-cooled power reactors, particularly in the key technical 
areas of fuel elements, materials and components, and different types of gas 
coolants. Conventional generating facilities or electrical transmission equip- 
ment are provided for within the scope of this project. In addition, other 
facilities are required including the reactor systems and structures to house the 
reactor and operating personnel. 

The need for this facility is based on initiation of a broad U.S. program for 
the development of civilian gas-cooled power reactors. Recent intensive design 
studies have pointed up the potential of gas-cooled, graphite-moderated reactors 
using uranium fuel for economic power generation. Development of this po- 
tential requires construction and operation of a versatile experimental reactor 
to provide for the test operation of fuel elements, materials and components, 
and different types of gases to obtain construction experience and establish 
operating characteristics for advanced versions of the concept. 


59-e-11. High fluw research reactor, Brookhaven National Laboratory, N.Y., 
$10 million 


This project provides for the construction of a new, high flux research re 
actor for the Brookhaven National Laboratory. Public Law 85-590 authorized 
appropriation in the amount of $1 million for design, engineering and advance 
procurement for this project, as project 59-e-11, An additional $9 million is 
required to complete the project, making a total project cost of $10 million. 

The reactor will have a flux of about 2X10”, higher by a factor of 3 than the 
materials test reactor and the experimental test reactor which are the highest 
fiux reactors presently available to U.S. scientists. In addition, the reactor 
core will be undermoderated with the result that the flux will be of higher 
energy than the flux in existing research reactors. 

The work of Brookhaven National Laboratory in the field of neutron physics 
is internationally known, due to the impressive qualifications of scientists who 
have been attracted to Brookhaven to use the graphite research reactor as a 
neutron source. There now are about 40 groups of neutron physicists, both 
staff and visiting, using the present graphite reactor for a variety of experi- 
ments in neutron spectroscopy, solid state physics, buildup of higher mass iso- 
topes, and a miscellany of related subjects. Along with these experiments, many 
others are conducted in the fields of metallurgy, biology, chemistry, medicine, 
and engineering. All of these studies can take place simultaneously because of 
the large size of the graphite reactor and its many experimental facilities. 
There are, for instance, 61 beam-hole positions. 

Most of the ground-breaking experiments that are possible at neutron fluxes 
now available at Brookhaven have been done. Although there remains as 4 
residue a large amount of more routine work, the interest of experimentalists 
has shifted to experiments of a more sophisticated nature requiring an order 
of magnitude increase in flux, and to work using less populous regions of the 
neutron spectrum where the neutron supply is only marginal for the experiments 
of present-day: interest. 


Section 109. Cooperation with European Atomic Energy Community (Euratom), 
$17 million 

Section 3 of Public Law 85-846 authorized appropriation of $3 million for 
initiation of the research and development program. Additional authorization 
of $14 million for a total of $17 million is being requested in fiscal year 1960 to 
extend the research and development program to a level consistent with its 
objectives. 

The U.S. Atomic Energy Commission and the Commission of the European 
Atomic Energy Community have initiated a program of research and develop- 
ment both in the United States and Europe centered on the types of reactors to 
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be constructed under the joint nuclear power program. This research program 
is to be aimed primarily at the improvement in performance of these reactors and 
at a lowering of fuel cycle costs. It also will deal with plutonium recycling and 
other problems relevant to the improvement of these reactors. 

The research and development program is planned for a 10-year period. 
During the first 5 years, it is estimated that the financial contribution of the 
U.S. Atomic Energy Commission and the Community will amount to about $50 
million each. Prior to the completion of the first 5-year period, the parties will 
determine the financial requirement for the remaining 5-year period and will 
undertake to procure authorization necessary to carry out the program. Funds 
for the second 5 years may be in the same order of magnitude. 


Section 110. Bxperimental and prototype power reactors program, $30 million 


Authorization is requested for the initiation of a program for the construction 
of not more than four experimental and prototype power reactors, either in 
cooperation with industry or by direct Government construction as determined 
by the Commission to be in the best interest of the Government at an estimated 
cost to the Commission of $30 million. 

While the details of the program have not been fully determined and com- 
pleted, the $30 million contemplates a program along the following lines: 

1. A prototype reactor to incorporate high specific power and high power dens- 
ity features, for which a cost of $10 million to the Commission is estimated. 

2. A reactor designed to be the cheapest possible reactor for power in its 
range, for which a cost of $10 million to the Commission is estimated. 

3. A flexible experimental reactor in which it will be possible to change coolant, 
core, and moderator, and which can be used to study boiling of the coolant, for 
which a cost of $6 million to the Commission is estimated. 

4. A reactor designed to produce heat for low temperature process heating, 
for which a cost of $4 million to the Commission is estimated. 

in carrying out such portions of this program with industry cooperation, as 
the Commission may determine to be in the best interest of the Government the 
Commission may provide financial assistance, including research and develop- 
ment, a portion of the capital cost of the reactor without regard to the provi- 
sions of section 169 of the Atomic Energy Act of 1954, as amended, and also 
furnish free of charge special nuclear and other reactor materials. 


Section 111. Research and development assistance, $5 million 


The requested authorization of $5 million is to provide for research and devel- 
opment assistance under unsolicited proposals to be received from the utility 
industry (either private or public organizations) in support of construction of 
nuclear power reactors. In providing such assistance, the Commission would 
determine that the reactors to be constructed would make a significant contribu- 
tion toward achievement of program objectives. The amount would probably 
cover one or two proposals. 

Section 112. Advanced high-temperature gas-cooled poiver reactor, $14,500,000 

This authorization is required for an arrangement to be entered into with the 
Philadelphia Electric Co. and General Dynamics Corp. for the development and 
construction of an advanced high-temperature gas-cooled reactor. 

The Philadelphia Electric Co. and General Dynamics Corp. submitted a joint 
proposal for the construction of this reactor in response to a Commission 
invitation. 

The proposal provides for a gas-cooled, graphite-moderated reactor powerplant 
to be built on the utility system of the Philadelphia Electric Co. Total maximum 
cost for the project to the Commission is $17 million, of which $14,500,000 is for 
research and development and $2,500,000 for waiver of use charges on source and 
special nuclear materials. Philadelphia Electric’s subcontractor for construc- 
tion would be the Bechtel Corp. as engineer constructor, with General Atomics 
Division of the General Dynamics Corp. as subcontractor for the nuclear portion 
of the plant, and Westinghouse Electric Corp. as subcontractor for the turbine 
and associated equipment. The AEC prime contractor for the research and de- 
velopment work would be the General Dynamics Corp. 


Section 118. Cooperative power reactor demonstration program, $135,113,000 
Public Law 85-590 authorized appropriation in the amount of $155,113,000 for 
& cooperative power reactor demonstration program. Based on program develop- 
ments involving new proposals and changes in proposals before the Commission 
when Public Law 85-590 was enacted, the amount authorized can be reduced by 





158 AEC AUTHORIZING LEGISLATION 


$20 million to $135,113,000. The details by proposal comprising the revised 
amount are compared below with the authorization provided in Public Law 
85-590 : 

{In thousands] 


| Authorized, | Required 

Public Law |authorization, 

85-590 | fiscal year 
1960 





_~ 


1ST ROUND 
Consumers: 
Preconstruction research and development $18, 165 | $18, 165 
Unusual maintenance and fuel cycle costs. ..........-...-----.---------- 8, 000 | 
CPUC iv og onwncncasundesmsteatnncune saabohoget aan aneaeeetene 24, 013 | 


I 8 ides sa: einai gheiieaininird tha limadiindn staid wide 50, 178 50, 178 
Fast-breeder research and development ! 2, 750 | 4, 30 


52, 928 54, 487 


Total, Ist round 


2D ROUND 
Elk River: 
Preconstruction research and development 
Construction__--_.._-- 9, 
Postconstruction research and development 2, 


Total, Elk River 11, 44! 
Piqua: 
Preconstruction research and development 
Construction. sin indesiaiitin bie ee EE ee ee 
Postconstruction research and development 


GOL, FRI a csi ao a ar nce eee Ones palin nei baeleedtaee -at 
Chugach: 


Preconstruction research and development ? 
Construction. ____- 


43, 634 | 


3D ROUND 
Northern States: 
Preconstruction research and development--..-..-....-.--T2-_--.----.-- 
Postconstruction research and development 


Total, Northern States_................. Dat damdeeiininnntaaenademee 
Carolinas-Virginia: 
Preconstruction research and development 
Postconstruction research and development 


ea Co IR. 5a het tk kn mented waBonokwaek 





East central nuclear group-Florida west coast nuclear group: 
Preconstruction research and development ‘ 
Postconstruction research and development 

Total, ECNG-FWCNG 
Total, 3d round 


Pennsylvania Power & Light: 
Preconstruction research and development: 


on 


Postconstruction research and development: 


Total, Pennsylvania Power & Light 
Additional proposals 
Balance not applied 


Subtotal: 
Operating 
Construction 


Grand total 





‘ ' Total estimated AEC research and development cost, $4,450,000; obligations prior to fiscal year 1958, 
141,000. 


2 Total estimated AEC research and development cost, $12,380,000; obligations prior to fiscal year 
1958, $1,725,000. 


See232 2232823 2S2E2SEE 
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The net reduction of $20 million consists of the following items: 


Increases : 
Fast-breeder research and development $1, 559, 000 
The $1,151,000 requested is to continue research and de- 
oi de velopment in Commission laboratories to advance the tech- 
quired nology of the fast-breeder reactor concept. 
rization, Elk River 114, 000 
The $114,000 for Rural Cooperative Power Association 
is required for the purchase of spare parts for the reactor. 
Piqua 1, 845, 000 
The increase of $1,845,000 for city of Piqua is to cover 
increased cost resulting from changing the location of the 
reactor. 
Northern States Power Co 2, 500, 000 
The additional $2,500,000 for Northern States is to pro- 
vide funds for a research and development program leading 
up to the installation of nuclear superheat in the station. 
Balance not applied 982, 000 
Decreases : 
Pennsylvania Power & Light Co___- —7, 000, 000 
Since Pennsylvania Power & Light has withdrawn from the 
program, the authorization is no longer required. 
New proposals —20, 000, 000 
This amount is rescinded. 
Net decrease in authorization —20, 000, 000 


In addition to the amount authorized for appropriation, Public Law 85-590 
authorized $20 million for waiver of use charges for a total program of $175,- 
113,000. This former amount remains unchanged; therefore, the total pro- 
gram is now decreased for fiscal year 1960 to $155,113,000. 


STtaTUS OF CONSTRUCTION PROJECTS AND OTHER DATA FOR USE 1N CONJUNCTION 
WITH THE Fiscat YEAR 1960 AUTHORIZATION BILL 


TasLe 1A.—Current estimated costs of active authorized projects compared with 
estimated costs shown in authorizations enacted pursuant to sec. 261 of the 
Atomic Energy Act of 1954 





Current 

Project No. | Amount | estimated | Overrun or 
authorized |cost, Feb. ‘4 (underrun) 
| 9 


198 





PUBLIC LAW 85-590 


| Plant modifications for processing of nonproduction |$15, 000,000 |$15, 000, 000 
spent fuels, undetermined sites. 
Pilot plant for fabrication of new fuel elements, | 335, 000 
Fernald, Ohio. 
| Reduction of fire hazards-phase IT gaseous diffusion | 11, 900, 000 
| plants, Oak Ridge, Paducah, and Portsmouth. 
New waste storage installation, Arco, Idaho 3, 200, 000 
Production reactor facility for special nuclear materials, |145, 000, 000 
convertible type, Hanford, Wash. 
Weapons production and development plants, | 10,000,000 
locations undetermined. 
Component fabrication plant, Hanford, Wash 3, 500, 000 
Fabrication plant, Oak Ridge, Tenn | 12, 500, 000 
Special processing plant, Mound Laboratory, Ohio....| 2, 000, 000 
Storage site modifications, various locations. _.........| 1, 500,000 
Base construction, Eniwetok Proving Ground 2, 342, 000 
Base construction, Nevada test site | 1,780, 000 
Test area development, Nevada test site 600, 000 | 
Phermex installation, Los Alamos, N. Mex. | 2,250, 000 
| Laboratory building, TA-33, Los Alamos, N. Mex-_---| 590, 000 
Test and environmental installations, Sandia Base, 1, 488, 000 
| N. Mex. 
| Lineal acceleration tester, Livermore, Calif 390, 000 
Test assembly building 510, 000 
High explosive development plant, Livermore, Calif__| 2,000,000 | 
Storage and handling building, Livermore, Calif 250, 000 | 











Reprocessing pilot plant, Oak Ridge National Labo- | 3, 500, 000 
ratory, Tenn. 


See footnotes at end of table. 
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TABLE 1A.—Current estimated costs of active authorized projects compared with 
estimated costs shown in authorizations enacted pursuant to sec. 261 of the 
Atomic Energy Act of 1954—Continued 





Project No. 


59-d-8 


59-d-10 2__ 
59-d-11 
59-d-12 


59-d-13__.- 


59-d-14.._. 


59-d-15 


59-d-16___- 
59-e-1____-. 


59-e-2____- 
59-e-3___.- 
59-e-4____ 


59-e-6-...- 











Title 
PUBLIC LAW 85-590—continued 

Special-purpose test installation..............-........ 

Fast reactor safety testing station Nevada test site--__.- 

Army reactor experimental area (AREA), Arco, Idaho_ 

SN cctaine tne nati te epnae cman eemogaaGaiae 

Army package power reactor No. 2 

Modification to organic moderated reactor experi- 
ment (OMRE), experimental boiling water reactor 
(EBWR), and boiling reactor experiment (Borax). 

Heavy water component test reactor -- 

Fuels technology centers addition. Argonne National 
Laboratory, Ill. 

Gas-cooled power reactor etaictlad 

Project Sherwood plant ___ 

Design and engineering study of heavy water moder- 
ated power reactor. 

Design and engineering studies of 2 large-scale power 
reactors and 1 intermediate size prototype power 
reactor. 

Design and engineering study of a power reactor of 
advanced design capable of utilizing nuclear super- 
heat, such study to be undertiken either as a co- 
operative project or conducted solely by the Atomic 
Energy Commission. 

Metals and ceramics research building, Oak Ridge 
National Laboratory, Tenn. 

Metals process development plant, Ames, Iowa--_--- 

Accelerator improvements, University of California 
Radiation Laboratory, Calif. 

CP-5 reactor improvements, Argonne National Labo- 

} ratory, Ill. 

2 accelerators, heam analyzing system and magnet, 
Pennsylvania State University, Pennsylvania. 

Cyclotron, University of California Radiation Labo- 
ratory. 

Central research laboratory addition, Oak Ridge 
National Laboratory. 

Chemistry building addition, University of Cali- 
fornia Radiation Laboratory. 

Chemistry hot laboratory, Argonne National Labo- 
ratory. 

Expansion of stable isotopes production capacity, Oak 
Ridge National Laboratory. 

High-energy physics building, Columbia University _- 

Particle accelerator program addition, Harvard-MIT 
accelerator. 

High fiux research reactor, Brookhaven National 
Laboratory. 

Research and engineering reactor, Argonne National 
Laboratory, design and engineering. 

Van de Graaff accelerator, Argonne National Labora- 
tory. 

Cyclotron, Oak Ridge National Laboratory-_.....-..-- 

Research reactor, Ames Laboratory---.-..-...-.-------- 

Installations for support of research dealing with radio- 
active fallout and related radiation hazards. 

Additional plant for the Regional Nuclear Training 
Center, Puerto Rico. 

International Atomic Energy Agency research reactors 
and laboratory equipment grant. 

Gamma process development irradiator --.........-..- 

School storage building, Hanford, Wash__.........-.-. 

CE CONE oaks oie. t. penee cone ondblseent cabees 

PUBLIC LAW 85-162 

Mechanical production line, Hanford, Wash----.--.---- 

Improvements to production and supporting installa- 
tions, Hanford, Wash., and Savannah River, 8.C. 

Additions to scrap plants, various sites_...........---- 

Additions to gaseous diffusion plants_.....-.....-.-..-- 

Reduction in fire hazards-gaseous diffusion plants, 
Oak Ridge, Paducah, and Portsmouth. 

Weapons production and development plant-_-..-....-.- 

Manufacturing plant expansion Albuquerque, N. Mex- 

TRIES 

High explosive development plant, Livermore, Calif-- 


See footnotes at end of table. 
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6, 500, 000 


1, 900, 000 
1, 300, 000 


500, 000 
950, 000 
5, 000, 000 
3, 500, 000 
2, 000, 000 
4, 400, 000 
900, 000 


500, 000 
1, 300, 000 


1, 000, 000 
1, 000, 000 
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6, 500, 000 
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TasLE 1A—Current estimated costs of active authorized projects compared with 
estimated costs shown in authorizations enacted pursuant to sec. 261 of the 
Atomic Energy Act of 1954—Continued 


Current 
Project No. Title Amount | estimated | Overrun or 
authorized Se 1,| (underrun) 
1959 


PUBLIC LAW 85-162—continued 


Bagineerias and laboratory building, Los Alamos, | $1,013,000 
N. Mex. 
Ventilation system replacements, Los Alamos, N. Mex_ 618, 000 
Reclamation foundry, shop, and warehouse, Sandia 308, 000 
Base, N. Mex. 
Reactor, area IIT, Sandia Base, N. Mex_--.---.-----.--- 2, 900, 000 
Base construction, Nevada test site __- a 350, 000 
Base construction, Eniwetok Proving Ground 7, 917, 000 
Power reactor development acceleration project. -_-.-...| 11, 500, 000 
Fuels Soares. center, Argonne National Labora- | 10, 000,000 
tory, Ill. 
Modifications and additions, aircraft nuclear propak 
sion ground test plant, area No. 1, National Reactor 
Testing Station, Idaho. 
Test installations for classified project 
Project Sherwood plant 
Waste calcination system, National Reactor Testing 
Station, Idaho. 
Hot cells 
igh sempereeere test installation, Bettis plant, 
Pennsylvania. 
Destroyer reactor development pent 
Sodium reactor experiment (SRE) modification, Santa 
Susana, Calif. 
Liquid metal fuel reactor experiment (LMFRE)---._- 
Argonne boiling reactor (Arbor), National Reactor 
Testing Station, Idaho. 
Plutonium recycle experimental reactor designed for 
vam production of 15,000 electrical kilowatt equiva- 
ent. 
Destroyer reactor plant, West Milton, N.Y 
Waste storage tanks, National Reactor Testing Sta- 
tion, Idaho. 
Hot pilot plant 
Lane coreniee, National Reactor Testing Station, 
aho 
Accelerator improvements, University of California 
Radiation Laboratory, Calif. 
a improvements, Argonne National Laboratory, 


3 


955 


Lod 


33 88 88 


- 


3 3 
2288s € 8. 88 88 888 


re ph 
a 88 5S 


g 


Mammalian radiation injury and recovery area, Oak 
Ridge National Laboratory, Tenn. 

Nuclear training project, Regional Nuclear Training 
Center, P.R. 

Schools, Los Alamos, N. Mex. .-.........---.-.-....---- 

Housing modifications, Los Alamos, N. Mex 

Additional water well, Los Alamos, N. Mex 

General plant projects 

Cooperative power reactor demonstration program --_.- 

Rehabilitation of steam plant, Oak Ridge 


PUBLIC LAW 506, 84TH CONG., 2D SESS, 


Rayprereente to reactor instrumentation, Hanford, (5, 148, 000) 

ash 

Improved high-level waste-handling system, Savan- 
nah River. 

Reactor facility safety improvements, Hanford 

Additional waste disposal system, Hanford 

Charging and discharging system, Hanford 

Modifications to existing production facilities for in- 
creased efficiency and safety, Hanford. 

Renovation of service plant, Oak Ridge, Tenn... .--_- - 

Area 5 expansion 

Weapons ee “Rear, A. aiebaemeeicee car 

Weapons production and development plant... -.--.-- 

Weapons development and engineering facilities, 
Livermore. 

Storage site modifications -- -- 

Aircraft nuclear propulsion ground ‘test plant, area 
No. 2, Idaho. 

Research and developmental test plant-__.--- 

Modifications and expansion of aircraft nuclear pro- 
pulsion ground test facilities, area No. 1, Idaho. 

Small submarine reactor test facility 


See footnotes at end of table. 
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TABLE 1A.—Current estimated costs of active authorized projects compared with 
estimated costs shown in authorizations enacted pursuant to sec. 261 of the 
Atomic Energy Act of 1954—Continued 
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1 Increase in authorization currently being requested. 
2 Project amendment being proposed in fiscal year 1960. 

8 Proposed for rescission in fiscal year 1960. 

* Project authorization, except for funds previously obligated, has been rescinded. 






Current 





Title Amount | estimated | Overrun or 
authorized |cost, Feb. 1,| (underrun) 
1959 























PUBLIC LAW 506, 84TH CONG., 2D SESS.—continued 








Expended core handling and service plant, National 
Reactor Testing Station. 

Pease DIE RINE i ns oth coo ee ccc seks : 

Argonne low-power reactor facility __ 

Materials testing reactor hot cell extension, National 
Reactor Testing Station. 

High-energy accelerator ---.-----..---------- ; 

Bevatron research plant, University of California 
Radiation Laboratory. 


$4, 750, 000 | $4, 750, 000 0 


2, 000, 000 979, 000 | (1,021, 000) 
1, 225,000 | 1,904, 000 679, 000 
310, 000 310, 000 0 


27, 000, 000 | 29,000,000 | 2, 000, 000 
1,084,000 | 1,098, 000 14, 000 
































48-inch heavy particle cyclotron, Oak Ridge National 459, 000 0 om 
Laboratory. 

Conversion of accelerator design building, University 300, 000 300, 000 0 
of California Radiation Laboratory. 

Metallurgy laboratory, Livermore, Calif. -...--------- 2, 270,000 | 2,270, 000 0 

Base construction, Pacific Proving Ground-.--- .---| 1,569, 000 1, 725, 000 156, 000 

High explosive and weaponizing plant, Livermore-.-- 1, 100,000 | 1, 150,000 50, 000 

Installation of 115-kilovolt tieline, Los Alamos, N. Mex_| 1, 000, 000 830, 000 (170, 000) 

Addition to electrical power system, National Reactor | 3,800,000 | 3,750,000 (250, 000) 
Testing Station. 

Chemistry cave for radioactive materials, Argonne 800, 000 907, 000 107, 000 





National Laboratory. 

Permanent research buildings, Oak Ridge National 
Laboratory. 

Physics building, Brookhaven National Laboratory-.-. 

Engineering building, Brookhaven National Labora- 
tory. 

Engineering service building, University of California 
Radiation Laboratory. 

Cosmotron target area, Brookhaven National Labora- 
tory. 

18-inch cyclotron building, Brookhaven National 
ee: 

Addition to heavy ion accelerator building, University 
of California Radiation Laboratory. 

Reclamation plant and hot laundry, Brookhaven Na- 
tional Laboratory. 

= estate development program, Los Alamos, N. 
Mex. 

ee WORN TONES 6 cede newabacanccoceetenndenses 

nr I 

Emergency replacement of fire damages, Paducah 



















1,879,000 | 1,879, 000 

1,080,000 | 1,188,000 | 108, 000 

3, 550,000 | 3, 550, 000 0 
300,000 | 312, 000 12, 000 
200,000 | 198, 000 (2, 000) 
400,000 | 418, 000 18, 000 
359,000 | 385, 000 26, 000 


2, 873,000 | 2.073, 000 (800, 000) 
21, 000, 000 | 20, 243, 000 (757, 000) 














































PURLIC LAW 141, 84TH CONG., 1ST SESS. 






Production or development plants or facilities. ......-- 

Power reactor development acceleration project - ---.--- 

Fast power breeder pilot facility (EBR ID 

SerINOS Ses TAGCCE TMT — — once nnd co ccn enn ccacoacas 

Submarine advanced reactor facility __.............--- 

Submarine advanced reactor development facilities, 
Schenectady, N.Y. 

Aircraft nuclear propulsion program plant and test 
area, Arco, Idaho. 

Modifications and expansions to ANP ground test 
plant, Idaho. 

Special reactor facilities construction program 

Reactor core test facility, Arco, Idaho 







29, 100, 000 | 29, 100, 000 0 
25, 000, 000 | 35,000,000 | 10,000, 000 
0 










































Peeters SOCe eek PORT ON nnn nen cne nan ase 19, 406, 000 
Reactor facilities modifications, Hanford, Wash-._---- 11, 900, 000 | 13,800,000 | 1,900, 000 
Modifications to separations and processing facilities, , 560,000 | 2, 466, 000 (94, 000) 
Hanford, Wash. 
Barriet plant addition, Oak Ridge, Tenn____....-.---- 2, 200,000 | 1,905, 000 (295, 000) 
New Sigma Laboratory, Los Alamos, N. Mex-..---.-- 5, 100,000 | 5, 100, 000 0 
Detonator production plant: <<<... 2--.--.<2.222.2-<:. 3, 750,000 | 1, 900, 000 % 
Research reactor, Philippine Government-_-----.----- 500, 000 500, 000 
Medical research plant and facility, Brookhaven Na- | 6,040,000 | 6,082,000 
tional Laboratory. 
New community hospital, Oak Ridge, Tenn_---_-.--- 2,900,000 | 2,900, 000 
Offsite access roads............-..-.. > oekani ad manic ee 4, 165.000 | 3,900, 000 
SEE RIE UU gcc oncdttnasdiverntcarsemenesas 17, 960, 000 | 15, 571, 000 
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TABLE 1B.—Current estimated costs of active projects undertaken under authority 


available to the 


AEC prior to the enactment of the Atomic Energy Act of 1954, 


compared with estimated costs shown in a budget justification submitted to the 


Congress for fiscal year 1955 


Project No. | Title 


SPECIAL NUCLEAR MATERIALS 
224-5066 | Expansions and additions to feed materials 
facilities. 
Fabrication plant for fuel elements __ 
Gaseous diffusion plant and related facilities, 
Portsmouth. 
Alterations and additions to Hanford 100, 
| 200, and 300 areas. 
Pile modification facilities - ae 
| Separations plant, Hanford_-__- serial 
| Production facility, Hanford _ - 
Land acquisition, Wahluke slope and other 
leased land. 
Savannah River projects_. 


224-5209 
224-E3701. . 


223-5013 


223-4022 
223-E 2062. 
223-1073 
223-9040 


WEAPONS 


337-5001 
337-5002 
331-5013, 4028__. 
331-3002 

330-4001, 1007. 


Research facilities_ 
| Project Sherwood plant. 
Storage site modifications - _- 
| Demolition of vacated structures 
..-| Weapons construction projects- - 


REACTOR DEVELOPMENT 


442-5003 
444-4001 
444-4003 
442-4008 
444-2001 
441-5011 
443-5003 
445-4002 
424-4025 


| Plutonium fabrication facility. 
Pressurized water reactor -_-_.-. 

| STR Mark I modifications_- s 
3 hot caves, Argonne National Laboratory 
Submarine thermal reactor__ 


Army package power reactor No. 1_- 
Reactor room compartment, SIR, Mark B 
Engineering test equipment. 


PHYSICAL RESEARCH 


505-9010 
tron. 
| Multicurie fission products plant, 
Ridge National Laboratory. 
Research reactor, ORN L- 
| Alternating gradient synchrotron... 


524-5029 
524-1026 
562-4019 


! Estimate in fiscal year 1954 budget to Congress. 
? Estimate in fiscal year 1956 budget to Congress. 


Increased chemical processing plant capacity - 


| California Institute of Technology, synchro- | 


Oak | 


Estimated in | 


fiscal year 


1955 budget | 


| to Congress 
| 


$83, 000, 000 


10, 000, 000 
‘1, 152, 500, 000 


| 27,472,000 


| 11,244,610 
1, 500, 000, 000 


4, 100, 000 
1, 610, 000 


750, 000 
132, 628, 013 





2 3, 000, 000 | 


40, 000, 000 
2, 420, 000 


250, 000 | 
18, 000, 000 | 
10, 654, 000 | 
2, 100, 000 | 


18, 000, 000 
835, 000 


1, 544, 000 


2, 800, 000 
20, 000, 000 


| 
| 
| 


13, 000, 000 | 


75, 000, 000 | 
64, 490, 000 


1, 480, 000 | 


810, 000 | 


Current esti- 
| mated cost, | 
1959 | 


Feb. 1, 


$75, 394, 000 


5, 000, 000 | 
755, 267, 000 


9, 920, 000 


27, 619, 000 
82, 735, 000 | 
“4, 200, 000 | 


2, 754, 000 


1, 342, 133, 000 


5, 535, 000 
1, 447, 000 


994, 000 | 


430, 000 


119, 988, 000 | 


3, 991, 000 
49, 500, 000 
2, 420, 000 
340, 000 


16, 350, 000 | 
11, 180, 000 | 


1, 600, 000 
18, 600, 000 
835, 000 


918, 000 | 


2, 223, 000 


5, 011, 000 
31, 000, 000 


TABLE 1C.—Other authorized projects 





Title 





PUBLIC LAW 221, 84TH CONG., 1ST SESS. 


Projects relating to the disposal of community facilities: 
Oak Ridge_- 
Hanford (as ‘amended by “Public Law “802, “$4th: Cong., ; 
2d sess.) 
PUBLIC LAW 31, 84TH CONG., 1ST SESS. 


AEC ene building (as amended by Public Law 


PUBLIC LAW 848, 84TH CONG,, 2D SESS. 


Nuclear-powered merchant ship 


— 





estimate 


q 
| 


Overrun or 
(underrun) 


($7, 606, 000) 


(5, 000, 000) 
(397, 233, 000) 


(3, 080, 000) 
147, 000 
7, 735, 000 
(290, 000) 
1, 509, 390 


(157, 867, 000) 





1, 435, 000 
(163, 000) 
(486, 000) 
(320, 000) 

(12, 640, 013) 


991, 000 
9, 500, 000 
0 

90, 000 

(1, 650, 000) 
526, 000 
(500, 000) 
600, “= 


108, 000 
679, 000 


2, 211, 000 
11, 000, 000 





Authorized | Current cost | Overrun or 


(underrun) 
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3, 000, 000 


graphite moderated, gas-cooled, power reactor prototype; development, 


design and engineering only_......-- 


Natural uranium, 


>. 
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TABLE 3B.—Projects undertaken under authority available to the Atomic Energy 
Commission prior to the enactment of the Atomic Energy Act of 1954 to be 


completed within the current fiscal year 


Estimated 
Project No. | Title | in fiseal year 
1955 budget 
| to Congress | 


| | 

224-5066_...._..| Expansions and additions to feed materials | $83,000,000 | 
facilities. 

224-E3701_._...| Gaseous diffusion plant and related facilities, |1, 152, 500, 000 
| Portsmouth. | 

223-5013__.. Alterations and additions to Hanford 100, | | 13,000, 000 

| 200, and 300 areas. 

Separations plant, Hanford_ saeaete 75, 000, 000 | 

Production facility, Hanford. .____- Se 34, 490, COO 

_| Storage site modifications Fe eee , 480, 000 

| Demolition of vacated structures___....___- 750, 000 

...| Project Sherwood plant--__........-..-..--- 1, 610, 000 
330-4001, 1007_..| Weapons construction projects_-._..........} 32, 628, 013 | 

442-5003__._.__.__| Plutonium fabrication facility___ | 13,000, 000 

442-4008 __ Three hot caves, Argonne National Labora- | 250, 000 

| tory. 

PE cinnsaects Increased chemical processing plant capacit y.| 0, 654, 000 

443-5003 _.....- Army package power reactor No, 1_._.__.--- 2, 100, 000 

444-4001___.____.| Pressurized water reactor__...............-. | , 000, 000 | 

444-4003_._..._- Plant modifications, Chicago_.............-- 2, 420, 000 | 
444-2001__._._.._._| Submarine thermal reactor__..............-- 3, 000, 000 | 
424-4025__....- Engineering test equipment--_-_-_--- pa Ss 835, 000 
§24-1026___..._..| Research reactor, Oak Ridge National | 2, 800, 000 | 
| _ Laboratory. | 
Multicurie fission products plant, Oak | 1, 544, 000 | 
| Ridge National Laboratory. | 
California Institute of Technology, synchro- | 810, 000 Bs 


524-5029 


505-9010_....... 
tron. 

101-5006 2 Citar Olean TO .... 5. enacnnncg ose ts 2, 500, 000 

223-5005 2.....--| Additional chemical waste storage facilities__| 6, 000, 000 

223-E | Plant expansion, Hanford-.---_......-..-.---- | ~_ = yo 


341-5001 2._.___.| Additions to chemical processing plant...... | 


Final cost 


Overrun or 
(underrur) 


($7, 606, 000) 


(397, 233, 000) 


$2, 735, 000 
64, 200, 000 
994, 000 
430, 000 

1, 447, 000 
119, 988, 000 
3, 991, 000 
340, 000 


11, 180, 000 
1, 600, 000 
49, 500, 000 
2, 420, 000 
16, 350, 000 
835, 000 

5, 011, 000 


2, 223, 000 
918, 000 
~” 922" 000 


157, 459, 000 
2, 289, 000 | 


1 Estimate in fiscal year 1956 budget to Congress. 2 Completed in fiscal year 1958. 


(3, 080, 000) 


7, 735, 000 
(290, 000) 
(486, 000) 
(320, 000) 
(163, 000) 

(12, 640, 013) 
991, 600 
90, 000 


526, 000 
(500, 000) 
9, 500, 000 
0 

(1, 650, 000) 
0 

2, 211, 000 
679, 000 
108, 000 

0 

(5, 078, 000) 


(18, 041, 000) 
1, 289, 000 


TABLE 4.—Current unliquidated obligations on projects for which authorization 
was rescinded by Public Laws 85—162 and 85-590 


Project 
No. Title 


Amount 
authorized | 


| Unliquidated: 


obligations, 


| Feb. 1, 1959 





AUTHORIZED BY PUBLIC LAW 84-l4l 


Power reactor development acceleration project --_............-- 
Metallex pilot facility, Oak Ridge National Laboratory =e ee 
Special reactor facilities equipment, Hanford, Wash____-- otha 
Conversion of pilot plant and facility to production plant and | 

facility, Fernald, Ohio. 
Expansion of metal recovery facility, Oak Ridge National | 

Laboratory. 
Art construction project, fiscal year 1956 increment - -- ________- 
Cael Expansion of weapons material fabrication plant and facility_- 
20s J | Reactor Training School, Argonne National Laboratory - aa 
| Chemistry cave for radioactive materials, Argonne National | 
| Laboratory. 

Research reactors for the development of peacetime uses of | 
atomic energy under agreements for cooperation. 


AUTHORIZED BY PURLIC LAW 84-506 


expenses appropriation. 


Additional feed materials plant. _.........--...-...-.---_--___- 





0 SS “UO Beccccs 

S82 s«87-a-8___-.- Chemical processing facility, St. Louis, DI ay athe a aad 
28 030 57-a-9___--- Barrier plant automation, Oak Ridge, i, SS ER 
en 6 6=sB7-a-10.....- Reactor temperature test installation, Hanford, Wash- - ------- 
oh 20s«éS7—@-11..--- Improvements to reactor cooling water effluent system, Han- 
f ford, Wash. 

os 060s 7-@-12...-- Fuel element heat- treating plant, Fernald, Ohio---_-_--.-...-_- 
ay Ie cial 
Sh 0 s«7-c-10_--. Amended reactor development project_.....-....--.-....---__- 
687-f-6._...- Manufacturing support plant, Kansas City, Mo-_-.-..-....---- 
sh 2Otté«éS7-f#-8_.....- Mechanical shop additions, Livermore, Calif. ~~ -_-...........-- 
5 

° AUTHORIZED BY PUBLIC LAW 85-162 


RI 68 nce cnidn ccd eptininaehedbeuandgakehiena 





Metal treatment plant, Fernald, Ohio-----.-..-------..--.---- 
Argonne boiling reactor (Arbor), National Reactor Testing 
Station, Idaho. 


25, 000, 000 
1, 000, 000 
5, 600, 000 

600, 000 | 


370, 000 


17, 873, 000 | 

15, 000, 000 | 
712, 000 
448, 000 


5, 000, 000 


22, 200, 000 | 
1, 600, 000 
1, 400, 000 | 

900, 000 
550, 000 


500, 000 
3, 000. 000 | 
15, 000, 000 

444, 000 | 









eceoco oegooceo 


ee . O0O0”0”COIC56506CC 


41000—59——12 
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TABLE 5.—Projects authorized pursuant to sec. 261 of the Atomic Energy Act of 
1954 which have been abandoned, substituted for, or superseded by revised 
authorizations 









Project Estimate in 
No. Title authorization 
act 















poe Public Law 85-162: Liquid metal fuel reactor experiment (LMFRE)-.-..-...-| ! $17, 500,000 
§7-d-3.....-| — Law 84-506: 48-inch heavy particle cyclotron, Oak Ridge National 2 459, 000 
aboratory. 





1 Present technology is not sufficiently advanced to warrant proceeding with design of the proposed plant, 
2 Authorization of project 59-e-14, cyclotron, Oak Ridge National Laboratory, eliminated the requirement 
for this project. 


Progects Not STARTED 


Taste 6A.—Projects which have been authorized but for which funds are not 
currently available 















































Authorized Explanation 
amount 
AUTHORIZED BY PUBLIC LAW 85-590 
Thousands 
50-e-3__.... Two accelerators, beam analyzing sys- $950 | Project under discussion with uni- 
tem and magnet, Pennsylvania State versity. 
University, Pa. 
50-e-7...... Chemistry hot laboratory, Argonne 4,400 | Deferred time schedule. 
National Laboratory. 
59-e-12__._- Research and engineering reactor, Ar- 1,000 | Deferred; does not meet needs of 
gonne National Laberatory, design Laboratory. 
and engineering. 
59-e-13_...- Van de Graaff accelerator, Argonne 2,500 | Deferred for later consideration. 
National Laboratory. 
59-e-15___.. Research reactor, Ames Laboratory----. 3,800 | Project subject to further study. 
58-c-2.....- Weapons special component plant-.---- 6,000 | Deferred until after 1960 due to re- 
vised programmatic requirements. 





Progects Nor STARTED 


TasL_E 6B.—Projects for which authorization has been rescinded or is presently 
being offered for rescission 








Project Amount 
No. authorized 


Remarks 





PROPOSED FOR RESCISSION IN FISCAL 


YEAR 1960 
Thousands 
§8-e-12_.._- = uid —_ fuel reactor experiment $17, 500 | Present technology not sufficiently 
MFRE advanced to warrant proceeding 
with design of the proposed plant. 
§7-d-3.....- | 48-inch heavy particle cyclotron, Oak 459 | Authorization of project 59-e-l4, 
Ridge National Laboratory. cyclotron, Oak Ridge National 


Laboratory eliminated the require- 
ment for this project. 
RESCINDED IN FISCAL YEAR 1959 AU- 
THORIZATION ACT, PUBLIC LAW 85-590 





keane | Pabricatitn Dis oo. cccnndasemictecnis Present technology not sufficiently 
advanced to warrant proceeding 
with design of the proposed plant. 


58-b-3__.._- Metal treatment plant, Fernald, Ohio- 850 | Economics attributable to the pro- 
posed plant no longer attractive 
due to improved processes in 
FMPO. 

58-e-13__._- Argonne boiling reactor (ARBOR), 8, 500 | In view of other projects underway 

National Reactor Testing Station, in the boiling wacer reactor field, 
Idaho. the utility of this reactor as a test 
facility was greatly reduced. 

57-c-6_..... Food irradiation facility. ......-.-..-.- 3,000 | This — was abandoned since 
the Department of Defense favors 


an irradiated-cobalt facility which 
will be funded by that Depart- 
ment. Reference is made to the 
letter of Mar. 18, 1958, from the 
Chairman, AEC, to the chairman, 
JCAE, on this project. 
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Tass 6B.—Projects for which authorization has been rescinded or is presently 
being offered for rescission—Continued 


Title Amount 


authorized 


nate in Remarks 


orization 
act 


a 


’, 500, 000 
2 459, 000 


d plant. 
irement 


leeds of 


ficiently 
oceeding 
d plant, 
59-e-14, 
National 
require- 


ticiently 
»ceeding 
d plant. 
the pro- 
tractive 
sses in 


1derway 
or field, 
P a test 
xd since 
@ favors 
y which 
Depart- 
» to the 
rom the 


, 


RESCINDED IN FISCAL Y£AR 1958 AU- 
THORIZATION ACT, PUBLIC LAW 85-162 


Additional feed materials, plant 
— processing facility, St Louis, 


Barrier plant automation, Oak Ridge, 
Tenn. 

Reactor temperature test installation, 
Hanford, Wash. 


§7-a-11..... — rovements to reactor cooling water 
> uent system, Hanford, Wash. 
uel 


57-a-12 element heat- treating plant, 


Fernald, Ohio. 
| Amended reactor development project 


Manufacturing support plant, Kansas 
City, Mo. 


Mechanical shop additions, Livermore, 
Calif. 


Power reactor development accelera- 

tion project. 

Metallex pilot facility, Oak Ridge Na- 

tional Laboratory. 

Special reactor facilities equipment, 

Hanford, Wash. 

Conversion of pilot plant and facility to 
roduction plant and facility, 
ernald, Ohio. 

Expansion of metal recovery facility, 

Oak Ridge National Laboratory. 

Art construction project, fiscal year 

1956 increment. 
Expansion of weapons material fabri- 
cation plant and facility. 
| Reactor training school, Argonne Na- 
tional Laboratory. 


Chemistry cave for radioactive mate- 
rials, Argonne National Laboratory. 


| Research reactors for the development 
of peacetime uses of atomic energy 
under agreements for cooperation. 


Requirements met by plant con- 
structed by private industry. 
Change in materials requirements. 


Economics of further automation no 
longer attractive. 

Due to technical delays work pro- 
ceeding at slow rate under operat- 
ing expenses. 

Deferred indefinitely because of tech- 
nical problems. 

Technology found not to be advan- 
tageous 

The. individual subprojects planned 
were authorized separately in fiscal 
year 1958 authorization act as fol- 
lows: 

Project 58-e-12. Liquid metal 
fuel reactor experiment 
(LMFRE), $17,500,000; 

| Project 58-e-13. Argonne boil- 
ing reactor (ARBOR), Na 
tional Reactor Testing Sta- 
tion, Idaho, $8,500,000; and 
on Cooperative power 
reactor demonstration program, 
$129,915,000. 

Constructed as part of plant addi- 
tions and revised storage under 
57-b-3. 

Revised requirements dictated a 
— accomplished under 


See remarks for project 57-c-10, 


Change in production program elimi- 
nated requirement for this facility. 

Dropped because technical problems 
indicated higher costs. 

Change in program eliminated re- 
quirement for this project. 


Change in program eliminated re- 
quirement for this project. 
e in requirements. 


Change in requirements. 


Facility requirements were met by 
utilizing existing facilities with 
} some minor modifications. 
| This project was superseded by 
project 57-g-2, Chemistry cave for 
| radioactive materials, Argonne 
National Laboratory, $800,000, in 
oa fiscal zene 1957 authorization act. 
This project was abandoned since it 
was su uently decided to pro- 
vide funds under the mutual secur- 
ity program for these reactors. 
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TABLE 6C.—Projects which have been authorized and for which money is 
available 








Project Title | Amount Explanation 
No. | authorized 
se ~ = — | a oe 
AUTHORIZED RY PURLIC LAW 85-590 | 
| Thousands | 
! 
| 


59-a-1l : lant modifications for processing of 
nonproduction spent fuels, undeter- | 
mined sites | | 


$15,000 | Preliminary engineering underway, 


59-a-2 _...- Pilot plant for fabrication of new fuel | 335 | Design underway. 
elements, Fernald, Ohio. | | 

59-a-4_.._.. New waste storage installation, Arco, 3, 200 | Design to start in 1959. 
Idaho. | 

59-a-5 _._..| Production reactor facility for special | 145,000 | Design underway. 


nuclear materials, convertible type, | 
Hanford, Wash. 












59-b-2__....| Component fabrication plant, Han- | 3, 500 Do. 
ford, Wash. | 
59-b-4__._..| Special processing plant, Mound Lab- | 2,000 | Do. 
oratory, Ohio | 
§9-c-1...... Storage site modifications, various loca- 1, 500 | Expect to start in 1959, 
| tions. | 
59-c-5__....| Phermex installation, Los Alamos, 12,500 | Preliminary engineering completed, 
N. Mex. 
59-c-8__..._ Lineal acceleration tester, Livermore, | 390 | Project being evaluated. 
| Calif. | 
59-c-9_____. Test assembly building ._........__.._- | 510 | Do. 
§9-c-11__-_- Storage and handling building, Liver- | 250 | Design underway. 
| more, Calif. 2 
59-d-1...... | Reprocessing pilot plant, Oak Ridge 3,500 | In process of selecting prime A-E, 


National Laboratory, Tenn. Participative work by Union Car- 
bide Nuclear Corp. on design work 
is underway. 



































| 

59-d-3__...- | Fast reactor safety testing station, 1,367 | Deferred due to changes in program- 
| Nevada test site. | matic requirements. 

59-d-4__..... Army reactor experimental area 1,000 | Design completed. Construction 
| (AREA) Arco, Idaho. bids being received. 

59-d-5.....- RR ee eee ee oe 5,000 | Portion of project for Bettis plant is 
under design; preliminary desi 
| underway on remainder of project 
| | at Oak Ridge. 

59-d-6_..... Army package power reactor No. 2__.-- 3,000 | Contractor selected. 

59-d-7_....- | Modifications to organic moderated 6,300 | Design underway; portion of contract 
| reactor experiment (OMRE), experi- under negotiation. 


| mental boiling water reactor 
| (EBWR), and boiling reactor experi- 
ment (Borax). 





59-d-8______ | Heavy water component test reactor--- 8,000 | Design underway. : 
59-d-10____. | Gas-cooled power reactor.....---------- 51,000 | Project modified based on Kaiser 
ACF design study. Revised auth- 
| orization to be requested for flexible 
experimental gas-cooled reactor. 
59-d-15__._. — -_ ceramics research building, 6, 500 Design contractor being selected. 
| ORNL, Tenn. 
59-d-16_.._- | Metals process development plant, 1,900 | Design underway. 
} _ Ames, Iowa. 
59-e-4___.__ Cyclotron, University of California 5, 000 | Do. 
| Radiation Laboratory. 
59-e-6__.... | Chemistry building addition, Univer- 2,000 | Preliminary engineering underway; 
| sity of California Radiation Labora- design contractor has been selected. 
tory. 
59-e-8___._- | Expansion of stable isotopes produc- 900 | Preliminary engineering underway. 
tion capacity, Oak Ridge National 
Laboratory. | 
59-e-9______ High energy physics building, Colum- 500 Do. 
| bia University. 
59-e-11____. High fiux research reactor, Brookhaven 1,000 | Conceptual design studies underway. 


National Laboratory, design, engi- | 
ing and advance procurement. 


59-e-14____- | Cyclotron, Oak Ridge National Lab- 3,000 | Preliminary design underway. 
oratory. | 
59-f-1__._.. Installations for support of research 2,000 | Design underway. 


dealing with radioactive fallout and 
| related radiation hazards. 












59-g-1_____- Additional plant for the regional nu- 500 | Design contractor selected. A-E 
clear training center, Puerto Rico. oe to be complete by May 
59-g-2._...- | International Atomic Energy Agency 2,000 | Delayed pending negotiation of ad- 
| research reactors and laboratory ministrative arrangements with 

equipment grant. IAEA. 
59-g-3__...- Gamma process development ir- 1,600 | Determination to be made whether 
radiator. project will be constructed by AEC 


or private industry. 
59-h-1__.__- —, storage building, Hanford, 75 | Preliminary design underway. 
jas 
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TABLE 6C.—Projects which have been authorized and for which money is 
available—Continued 


Project 
No. 


AUTHORIZED BY PUBLIC LAW 85-162 


Additions to scrap plants, various sites- 
Additions to gaseous diffusion plants... 
Reclamation foundry, “a and ware- 
house, Sandia Base, N. Mex. 
Reactor, area III, Sandia Base, N. Mex. 
Hot pilot 
| Addition: 
| N. Mex, 


lant 
water well, Los Alamos, 





AUTHORIZED BY PUBLIC LAW 84-506 


Improved high-level waste-handling 
system, Savannah River. 

Charging and discharging system, 
Hanford, Wash. 

Conversion of accelerator design build- 

| ing, University of California Radia- 

tion Laboratory. 

Physics building, Na- 
tional] Laboratory. 

Engineering building, Brookhaven Na- 
tional Laboratory. 

Engineering service building, Univer- 
sity of California Radiation Labora- 
tory. 


Brookhaven 


AUTHORIZED BY PUBLIC LAW 84-141 


8-¢-6......| Research reactor, Philippine Govern- 
ment. 


1 Amended authorizations being processed. 


authorized 


Amount 


Thousands 
$1, 500 
6, 600 
308 


2, 900 


2, 000 
138 


500 


Explanation 


Deqgeements under study by AEC. 
0. 
Preliminary engineering underway. 


Design underway. Let construction 
bids in March. 

Design underway. 

Preliminary design underway. 


Design underway. 
Preliminary engineering underway. 


Delayed pending completion of 
Engineering Services Building, 
UCRL (project 57-h-4). 

Design work underway. 


Do. 
Do. 


Contract being negotiated with In- 
ternational General Electric Co. 
by Philippine Government, AEC 
participating. 


Taste 7.—Analysis of unexpended balances projected for June 30, 1959 


Plant acquisition and construction : 


Millions 


Unexpended balance of appropriations estimated at June 30, 1959___ $480.1 


Portion estimated to be obligated at June 30, 1959 


Portion estimated to be unobligated at June 30, 1959: 
served to apply against fiscal year 1960 obligational requirements__ 


Operating expenses : 


Unexpended balance of appropriations estimated at June 30, 1959_-_ 


Funds re- 
10.8 


913.8 


Portion estimated to be obligated at June 30, 1959 


Goods and services on order: 


Major long-term reimbursement contracts 


Major procurement 
Research and development 
Cooperative arrangements 
Utility contracts 

All other 


$508. 1 
38. 0 
69. 7 
55. 0 

2. 5 


23.3 


Goods and services received but not paid for 
Portion estimated to be unobligated at June 30, 1959, to be applied 
against fiscal year 1960 obligational requirements 
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TABLE 8.—Comparison of items submitted to the Bureau of the Budget with items 
submitted to the Congress, 1960 authorization bill 


Submitted to | Submitted 
Project title the Bureau of to the 
the Budget Congress 


Modifications to production and supportin 

Prototype installations, gaseous diffusion pi 

Central computing building, Oak Ridge, Tenn 

Installation of fluid bed reactor, Weldon Spring, Mo 

Reactor air filters, Savannah River, 8.C 

Additional raw-water line, Paducah, Ky 

Water plant expansion, 100 K area, Hanford, Wash 

Modifications to reactor disassembly basins, Savannah River, 8.C 

Cylinder storage area, Paducah, Ky 

Increased cooling water capacity, Savannah River, S.C 

Weapons production, development and test installations 

Special processing plant, phase II, Mound Laboratory, Ohio 

Test and environmental installations, Sandia Base, N. Mex_..-..---....-..- 

Base construction, Nevada test site and Eniwetok Proving Ground 

High explosive development plant, Livermore, Calif 

Bboware Mite TROCMONIOIN. bow sien dames dcencctncpoocscenes ssl 

Materials storage vault, Los Alamos, N. Mex_ 

Special chemistry building, Livermore, Calif 

Diagnostics chemistry building, Livermore, Calif 

Mechine shop, Sandia Base, N. Mex... .-...........-, sss ee 

Water supply system, L ivermore, Calif 

Modification to experimental breeder reactor No. 1 (EBR- 1) and homo- 
geneous reactor experiment No. 2 (HRE-2) 

Portable gas-cooled reactor prototype, Areo, Idaho_ 

Conversion of hot semiworks for plutonium recycle test reactor fuels, Han- 
ford, Wash- ‘ isle. Sea 

Alterations, modifications, and additions to “MTR- -ETR, ‘utility, ‘technical, 
Eh SEOS SOORIIIIIG isin ete iecccntinneduddnbnenckscthaediaiaahi 

a circulation test plant, National Reactor Testing Station, Idaho 
ot cells 

Chemical processing plant area utility modifications and improvements, 
National Reactor Testing Station, Idaho 

Road network, National Reactor Testing Station, Idaho. 

Reactor support installations, Nevada test site 

Nuclear test plant, Army reactor experimental area (AREA), National 
Reactor Testing Station, Idaho 

Addition to high-radis stion-lev el chemical dev elopment laboratory, Oak 
Ridge National Laboratory, 

Installation to house the liquid metal fuel experiment. 

Modifications and additions for test installation, for Project Pluto 

— arch and development test plant additions and modifications, for Project 

over a ai ee 

Shielded installation for high- level ‘alpha-gamma investigations, “Argonne 
National Laboratory, Il 

General support installations and utilities expansion, Argonne National 
Laboratory, Il 

Project Sherwood plant. _ _- 

Liquid waste processing installation, Santa Susana, Calif 

Organic test reactor- 

Sodinm components nonnuclear test installation 

Additions and modifications to Army reactor experimental area (AREA), 
National Reactor Testing Station, Idaho 

a modifications and additions, Argonne National Laboratory, 
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High flux magnet laboratory, Argonne National Laboratory, Il 
Agepator and reactor modific: ations, Brookhaven National Laboratory, 


2 
s 


- 


ve 


Transuranium laboratory, Oak Ridge National Laboratory, Tenn 

High flux research reactor, Brookhaven National Laboratory, 

Installations for support of biomedical research projects in atomic energy...- 

ONE Si es us ctiraintsio apn eaincntgpidcigindcanoceet aap e toa 

High-level radiation dev elopment laboratory 

Hot laboratory for isotopic separation of yadiosctive nuclides, Oak Ridge 
National Laboratory, 

Radioisotope process development laborator 

Radioisotope production area expansion an 
tional Laboratory, Tenn--- 

High school additions, Los Alamos, N. Mex 

Real estate development, Los Alamos, N. Mex 

Housing alterations, Los Alamos, N. Mex 

AEC integrated communications network 

General plant projects 
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1 For EBR-1 only. 


? Approved for inclusion by Bureau of the Budget, but subsequently withdrawn by Atomic Energy 
Commission. 


’ Included as part of the experimental and prototype power reactors program requested to be authorized 
in the 1960 authorization bill (sec. 110). 


4 Included in 1960 authorization bill to Congress as an amendment to project 59-e-11, high-flux research 
reactor, Brookhaven National Laboratory, design, engineering, and advance procurement. 
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PROPOSED 1960 PROJECTS 


Representative Hoiirtetp. Now, your statement will involve some 
repetition as we go over the line items in the unclassified sections, 
but at least your statement is in its entirety in one place. We will also 
reserve the right to place in our hearings if we desire such backup 
material as has been presented for each one of these items. 

In many instances, it is more concise and more complete than the 
questions and answers may bring out, so we will reserve the right to 
put that in as we have in the past. 

Now, are there any questions or comments on the general statement 
of the Chairman by any members at this time ? 

General Luedecke, are you ready now to start on the items ? 

General Lurprcke. Yes, sir. 

Representative Hoxirretp. I think we will start on page 3, line 11, 
with project 60-e-1. 

General LurprcKke. Project 60-e-1, modifications to experimental 
breeder reactor No. 1 (EBR-1), National Reactor Testing Station, 
Idaho, $1 million. 

This project provides for modifications and improvements to the 
Experimental Breeder Reactor No. 1 which may be necessary for the 
incorporation of a plutonium bearing core and continued experimental 
investigations into the reactor system. The type of work to be con- 
ducted, although it cannot be fully determined at this time, will include 
some or all of the following kinds of activities: Design, procurement 
and installation of equipment, controls, and instrumentation; and, 
modification and improvements to the removal, handling, storage, and 
examination equipment and facilities. 

This project is required to adapt the EBR-1 to the future experi- 
mental program which will include the investigation of physical par- 
ameters, operating conditions, and kinetics of a plutonium bearing 
core. These modifications are an important and vital part of the 
overall fast breeder reactor program. The nature of the precise modi- 
fications to be made will depend largely upon the specific core and the 
type of investigations to be conducted. 

Representative Honirrecp. Are there any questions on this item 
from members of the committee ? 

Now, this is the first EBR-1 breeder reactor experiment, is it not? 

General Lurpecke. Yes, sir. 

Representative Ho.iriep. This is a modification of it, $1 million to 
modify and improve. In addition to EBR-1 you have EBR-2? 

General Lurpeckr. EBR-2 as you know, is under construction. It 
would be completed early next year. 

Representative Hotirrenp. Does this $1 million include the cost of 
the plutonium core? 

General Luepecke. It does not. It includes just the cost of the 
modification. 

Representative Hoxirretp. Would you want to give us an estimated 
cost of the plutonium core? 
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Dr. Prrrman. Sir, we do not have an estimate of cost yet because the 
type of alloy core which will be put in the reactor has not been de- 
termined. Iam sorry I do not have the cost for you. 

Representative Hotirretp. Will you be able to continue operating 
EBR-1 with the present core ? 

Dr. Prrrman. Yes, until we are ready to shut it down to make the 
modification to put the second core in. 

Representative Horirrecp. So the plutonium core is still in the 
design and development stage? 

Dr. Prrrman. That is right. 

Representative Horirretp. This would continue the operation with 
the present type of core? 

Dr. Prrrman. This $1 million has to do with the modification so 
that the other type core can go in. Until we are ready to start that 
modification EBR-1 can continue to operate. 

Representative Hoxirtetp. In other words, it will be necessary to 
spend this money to change the EBR-1 so that the new type of core 
can go into it? 

Dr. Prrrman. Yes. 

Representative Horrrrecp. Are there any other questions? 

Mr. Ramey has a question. 

Mr. Ramey. When your item on the EBR-1 modification, I believe, 
was originally submitted to the Bureau of the Budget, it also included 
a million dollars for. modification to the homogeneous reactor ex- 
periment at Oak Ridge; is that not true? 

Dr. Prrrman. That is true. Originally, it was a double item, a 
million for the homogeneous reactor HRE-2, and a million dollars 
for the EBR-1. 

Mr. Ramey. Can you give an explanation of why that is dropped 
out ? 

Dr. Pirrman. Sir? 

Mr. Ramey. Can you give an explanation of why the HRE-2 
money has been dropped out ? 

Dr. Prrrman. I think the situation on HRE-2, on the homo- 
geneous reactor experiment, is well known to the members of the 
committee. I am referring to the problems we have had down there 
on the hole that has been formed due to the deposition problem of 
uranium on the surface. 

It has led us to a complete reevaluation of the homogeneous system. 
We felt it would be untimely until that reevaluation is completed to 
go into any modification of the system itself. 

Representative Horirretp. We will go to the next number, project 
60-e-2. 

General Lurpecxe. Mr. Chairman, project 60-e-2 is a classified 
project. I have some unclassified testimony on it but you may prefer 
to defer it for a closed session. 

Representative Horirretp. The unclassified backup material which 
mati given us is available for inclusion in the public record; is it 
not ¢ 
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General Lurprecke. Yes, sir. Project 60-e-2 is for a portable gas- 
cooled reactor prototype at the National Reactor Testing Station in 
Idaho, in the amount of $214 million. 

This project provides for the design and construction of the nuclear 
portions of a | wana e portable nuclear powerplant. The reactor 
will be gas-cooled and water moderated and will have electrical ca- 
pacity of several hundred kilowatts. The plant will include the re- 
actor, Shutdown shielding, instrumentation, closed cycle gas turbine 
power conversion equipment, and a remote operating console. 

Transportability requirements limit the plant size and weight to 
that which can be carried on a standard military trailer. Emphasis 
will be placed on obtaining rugged components capable of with- 
standing the shock loads of air and rail transport. The plant will be 
capable of operation under extreme conditions of environment and 
will not be dependent on a continuous cooling water supply. Locally 
available material will be used for the biological shield while the 
plant is operating. The entire plant will be recoverable for use at 
subsequent operating sites. 

AEC fendi will be used for the design and fabrication of the re- 


actor, shutdown shielding, instrumentation, and controls. Depart- 
ment of Defense will fund for such equipment as the gas turbine, re- 
cuperator, precooler, and compressor. 

This project is in response to a Department of Defense requirement 
for a prototype portable gas-cooled nuclear powerplant capable of 
supplying electricity and heat at remote na inaccessible military 
installations. The Army desires to initiate procurement of this type 


plant at an early date. This project provides for the first such closed- 
eycle nuclear powerplant to be built. A criticality date of January 
1961 is required in order to insure timely completion of the procure- 
ment specifications for field units. 

Representative Horirretp. Why is it that this money is not fur- 
nished from the military budget, General Luedecke ? 

General Lurpeckr. We have interpreted it as the responsibility of 
the Atomic Energy Commission to do the development of the nuclear 
nok of the powerplant and have budgeted for that within the AEC 

udget. 

Representative Honirretp. It is within the research and develop- 
ment area ? 

General Lurepecke. It is. 

Representative Hottrretp. But any production items along this 
line would be paid for out of the military budget rather than the AEC 
budget ? 

General Lurpecke. This is my understanding. 

Representative Hotirretp. Getting back to this project 60-e-2, after 
you gave the unclassified portion here, I do not think there was very 
much left that has not been declassified except probably the technical 
details of how to do the job. 

Of course, if something like this can be developed it will obviate 
the necessity of transporting fuel and it will be a very valuable thing 
for military installations, 
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General Lurpecke. It will make an important contribution to mil- 
itary use in remote places where the fuel costs are high. 

Mr. McConer. I would like to say if I could, Mr. Chairman, that it 
is my opinion that the area of the small portable or semiportable 
plants that can be used by the Armed Forces in very remote locations 
is one of the most important areas that we are approaching. It repre- 
sents a use of nuclear power that is exceedingly important to our na- 
tional security. 

You know, it has often been said that the Army part of the atomic 
energy program sometimes is considered as the forgotten part, but we 
have quite a different approach to it. We look upon this as extremely 
ponies and are giving it a very high priority. 

epresentative Hotirreip. This differs from the Fort Belvoir type 
of facility that was originally called for by the Defense Department, 
This is putting it down into a small package which can be transported 
in component parts in our large machines and can be moved from 
place to place. 

As big a package as the Fort Belvoir facility was, it did not provide 
for any flexibility. 

Mr. McConr. That is right. The cost of supplying some of these 
remote areas with fuel is sumply amazing and demonstrates the im- 
portance of this program. 

Representative Hoxirrevp. In addition to the strategic value, it 
could even prove itself to be economic when you consider the cost of 
transporting your fuel continuously to these far-off places. This type 
of plant could even justify itself economically, even though the cost of 
the kilowatts might be high from a nuclear standpoint. When you 
consider the expense of the other type and its supporting cost, why, it 
probably would be competitive almost at once; would it not? 

General Lurpecke. In some areas, yes, sir. 

Representative Horirmip. Mr, Van Zandt? 

Representative Van Zanpt. How many projects do we have provid- 
ing the military with portable reactors ? 

Dr. Prrrman. Was the question, How many this year? 

Representative Van Zanpt. How many more do we have? 

Dr. Prrrman. We have just recently let a contract with the Martin 
Co., to build one at Sundance Ordnance Works. We have this one 
project 60-e-2, under development. The Argonne low-power reactor 
at the National Reactor Test Site, Idaho, which is also a small reactor 
aimed in the same area, iS in operation now. 

Representative Van Zanpr. Including this project, we have a total 
of five? 

Dr. Prrrman. I believe that is all. May I submit them for the rec- 
ord if I have left any out, please, sir? 

(The information referred to follows:) 
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Representative Van Zanpr. Dr. Pittman, does this research and 
development apply to all ? 

Dr. Prrrman. This research and development that: is going on here 
is specifically aimed at a gas-cooled reactor. The others utilize differ- 
ent types of coolants. Some of them are water-cooled reactors. This 
one is being aimed at using whatever you have, no matter where you 
are, to cool the reactor. 

Representative Horirtetp. Some of them are different types? 

Dr. Prrrman. That is right. Some of them are pressurized water 
types that you use where you have to have cooling water. 

Representative Van ZAnpr. What about the Navy reactor program! 
Will you comment on that, Dr. Pittman ? 

Dr. Prrrman. That is a kind of broad question, sir. I do not know 
quite what kind of comment you desire. 

Representative Van ZAnpr. Are there any projects in this bill—— 

Dr. Prrrman. There are no projects in this bill for a Navy reactor 
program. 

Representative Hosmer. Their program is largely in the repeat 
machinery category ? 

Dr. Prrrman. That is right, plus development programs that were 
started in previous years. 

Representative Van Zanpr. I would like to address myself to Dr. 
Pittman again. Is it not true that the program submitted to the 
Bureau of the Budget included a natural circulation test plan, at the 
National Reactor Testing Station, Idaho, at a cost of $1814 million? 

That is a naval reactor and I understand that the Commission 
knocked it out. Isthat correct? 

Dr. Prrrman. That project was submitted to the Bureau of the 
Budget at an authorization of $1814 million, with planned obligations 
of $6 million and planned costs of $2 million in 1960. 

Representative Van Zanpr. Who knocked it out ? 

Dr. Prrrman. This is one of the ones, as Chairman McCone ex- 
plained this morning, that was taken out by the Commission as a result 
of review. 

Representative Van Zanpr. Would you tell us why? 

Mr. McCone. Yes, I can answer that, if it is agreeable, Mr. Chair- 
man. 

This is for a natural circulation reactor which was brought to the 
attention of the Commission by the staff and strongly indorsed by the 
Naval Reactor Division. Admiral Rickover made a very strong ap- 
peal forthis. We reviewed it very carefully. 

At first it was accepted. Then, after subsequent review that I dis- 
cussed with you this morning, the Commission elected to delete the 
request for authorization for construction this year but left in the 
budget $3 million for continued research and development work on 
this project. 

We did this after one of the Commissioners, Dr. Libby, made a 
personal investigation of the status of the project and after I, myself, 
had discussed it in some detail at Bettis Laboratory. 

I think this committee should know that Admiral Rickover whom 
I hold in the highest esteem, has made a very strong reclama for this 
particular project. Perhaps sometime during these hearings this 
committee would like to discuss this particular project with him. 
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We feel that the project offers great prospect. It was because we 
felt that there was a great deal more development work to be done 
to prepare for the hardware stage that we did not think that time 
would be lost by deferring authorization for 1 year. 

Representative Horirrep. Is this the general type they are using 
in the Elk River project? 

Mr. McConr. No. 

Representative Hortrretp. It is a different type? 

Mr. McConr. This is a different type. 

Representative Houtrretp. When you spoke about. $3 million, did 
you mean that you do have a fund of $3 million to continue the re- 
search and development in this field? 

Mr. McConr. That’s correct, on this particular project. 

Representative Houtrterp. On this particular project ? 

Mr. McConr. Yes, that is in the 1960 budget. 

Representative Hottrretp. So there will be no delay so far as pro- 
ceeding in the laboratories on this work? 

Mr. McConr. That is correct. 

Representative Horrrrerp. The authorization, then, would have 
been used for a different purpose than the $3 million? 

Mr. McConr. The $3 million is an operating fund. 

Representative Horirretp. Would the $18 million have been for the 
construction ? 

Mr. McConr. That would have been for the construction of the 
prototype. The $3 million is operating funds in the Navy Reactor 
Division operating funds for 1960 for this particular purpose. 

Representative Hortrrerp. Was this in effect a decision made on 
the technological status or on a budgetary standpoint mainly ? 

Mr. McConr. It was based on the judgment of the Commission that 
deferring the construction project for a year and continuing with the 
development work in the laboratory would not delay the ultimate 
objective. 

Representative Horrrreip. Mr. Ramey? 

Mr. Ramey. On the Elk River reactor, isn’t that a natural circu- 
lation boiling water reactor? 

Dr. Prrrman. The Elk River reactor is a natural circulation boiling 
water reactor. This is a natural circulation pressurized water re- 
actor. There is a difference. 

Mr. Ramey. There are some similarities, too; are there not ? 

Dr. Prrrman. Yes. 

Mr. Ramey. The principles involved, and so on, might be taken 
advantage of? 

Dr. Prrrman. The information we get from the boiling water re- 
actor will have a bearing on the natural circulation water reactor 
that Admiral Rickover is talking about. 

Representative Houirrecp. Are there further questions on this item ? 

If not, we will take the next item. 

General Lurpecke. Project 60-e-3: Alterations, modifications and 
additions to MTR-ETR utility, technical and support installations, 
National Reactor Testing Station, Idaho, $2 million. 

This project provides as may be required, alterations, modifications, 
and additions to MTR-ETR utilities, area service system and operat- 
ing and development facilities to permit increased utilization of the 
potentialities of the MTR and ETR as test tools. 
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These alterations, modifications, and additions may include such 
items as: Expansion of water distribution system, provision of a new 
substation, additions to the permanent utilities at ETR, construe- 
tion of additional laboratory space, and the installation of utility serv- 
ices to provide for expanded experimental requirements in the ETR. 

No substantial changes have been made in the utility systems at 
the MTR-ETR area since the MTR reactor was completed. How- 
ever, since that time, several additional facilities have been constructed 
in this area such as the ETR, hot cell, the reactor services building, 
the maintenance building. 

Required improvements planned for accomplishment, are the fol- 
lowing items: (1) Expansion of the existing water distribution sys- 
tem; (2) extension of the contaminated waste system; (3) expansion 
of the existing demineralized water system; (4) improvement of the 
compressor air system; (5) expansion of the steam supply and dis- 
tribution system; (6) provision of a new substation together with 
transmission system modification; (7) expansion of a sanitary sewer 
system; (8) expansion of laboratory office and service building 
facilities. 

The demand for experimental utilities and service far execeed the 
original design estimate and the continued growth of the utility de- 
mands has not previously permitted installation of permanent addi- 
tions due to the inability of experimenters to stabilize their require- 
ment. 

The present laboratory facilities are lacking in the equipment flexi- 
bility and versatility required to permit the conduct of immediate 
and high-activity level shielding work by development and visiting 
experimental groups. 

This project provides for modification and expansion. It provides 
these permanent facilities to carry out the required experiments. 

Representative Horirietp. Now, I was looking through your orig- 
inal submission to the Budget Bureau. I have not been able as yet 
to find the place in the material. What did you originally ask for in 
this field ? 

General Lurpecke. In our original budget as submitted to the 
Bureau, there was $414 million. 

Representative Houirtetp. That was $414 million? 

General Lugepecke. Yes, sir. 

Representative Ho.irreLp. Now, this is a very important field, this 
materials testing. It has to do with the development of our fuel 
elements ; does it not ? 

General Lurprecke. In part, yes, sir. That. is included in the work 
that they do. 

Representative Houirrecp. This is one of the key areas. Are you 
sure that the reduction from $414 million to $2 million will not slow 
up what a lot of us feel is a real key to getting economic power? 

General Lurpecke. I do not think that it will slow up that program. 

Representative Hotirretp. This has not curtailed your program of 
activity in this particular area ? 

General Lurpecke. That’s correct. 

Representative Hoririecp. Will this not cut down the size of your 
program, your ability to test additional types of materials ? ; 

General Luepecke. If we included all of the improvements it would 
certainly improve the facility that we are talking about. It certainly 
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would facilitate conducting any volume of experiments in the facility. 
I think, however, that with respect to the fuel element program 

Representative Horirretp. You say in your own statement that the 
demand for experimental utilities far exceeds the original design 
estimates. We know that there has been a great deal of complaint on 
laboratory facilities. 

I am wondering if we are not being a little bit penny wise and 
pound foolish in this particular area of materials testing. 

General Lurepecke. May I ask Dr. Pittman to respond to this? 

Representative Hoxrrretp. Dr. Pittman, this is an old problem for 
the committee, as you know. We have all felt that the development 
of proper fuel elements is one of the real keys to the problem of eco- 
nomic power. What would you say on this? This looks like it is a 
little low to me. 

Dr. Prrrwan. The type of work we are not doing because we did 
not get the additional $214 million essentially has to do with the 
service rather than the apenas itself, except in one case. 

We were going to increase the power level of the MTR from 40 to 60 
megawatts with part of the additional money. 

Representative Hoxirreip. Of course, that is very important because 
that will enable you to test to a higher degree and higher flux than 
you are now. 

Dr. Prrrman. That is right. It would raise the flux. We do have, 
of course, the ETR which is already considerably higher than that 
and there are other test reactors available that can do this. The other 
part of the work we cut out was additions to the maintenance building 
and storage building which I think would not have a real direct in- 
fluence and impact on the ability to do technical and scientific work 
at the MTR or ETR facility sites. 

Representative Horirmup. Can you give us a breakdown between 
the maintenance buildings and this increase in the power ? 

Dr. Prrrman. Could I take a second to see if I can find it? I don’t 
have it at my fingertips. 

Representative Hoxirietp. You can provide it for the record if you 
don’t have it right there. 

(The information referred to follows:) 

The breakdown between the funds for increasing power levels and those for 
maintenance and other buildings follows: 

Cost of power increase 
Maintenance facilities 
Miscellaneous service and storage facilities 


Representative Hortrretp. I think we might be able to postpone 
the buildings, but if a small amount could be put in there to bring 
this power flux up to give us the benefit of an additional tool to work 
with, I would like to see that put in there. 


COOPERATIVE ARRANGEMENT WITH CONSUMERS PUBLIC POWER DISTRICT 
OF NEBRASKA 


Now we received today, under date of February 26, from Chairman 
McCone, a letter to Senator Anderson with regard to the Consumers 
Public Power District of Nebraska. 
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At this time I think it would be well to announce that the Commis- 
sion has reviewed this problem and that they are going ahead with 
the Hallam reactor at Nebraska. 

I would like to put in the record at this point the letter from Chair- 
man McCone, and also a letter to Chairman McCone from the North 
American Aviation Co., the company that has the contract. 

(The documents referred to follow :) 


ATomMIc ENERGY COMMISSION, 
Washington, D.C., February 26, 1959, 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States 


DEAR SENATOR ANDERSON: You will recall that in my testimony before the 
Joint Committee in connection with the 202 hearings I indicated that the Com- 
mission and the Consumers Public Power District of Nebraska were exploring 
the advisability of delaying the Hallam project in order that full advantage 
could be taken of the potential improvements in the sodium-cooled, graphite 
moderated reactor system. 

During the past weeks, we have had several discussions with representatives 
of both the Consumers Public Power District and North American Aviation 
and have reached the following conclusions : 

1. Any steps which would delay the startup of the reactor much beyond the 
presently scheduled date of 1962 would mean that CPPD would have to install 
additional boiler capacity to assure that it load growth could be met. 

2. In order for any substitute sodium-cooled, graphite-moderated reactor to 
incorporate the currently envisioned improvements, it would be necessary to 
delay the project by at least 3 years. 

3. The most reasonable scheme for postponing reactor construction and at 
the same time assuring CPPD that its power needs will be met, would be for 
CPPD to use the $5 million it plans to contribute toward reactor construction 
to build a boiler to meet its early needs, and for full cost of the delayed reactor 
to be borne by the Commission. 

The relative financial and contractual problems which would be raised by 
delaying the project have, of course, been considered during our evaluation of 
the problem. There are so many uncertainties with regard to the relative econo 
mies of the alternate approaches as to make it impossible for us to reach any 
firm conclusions in this respect. There is no question that a change in the 
program at this point would introduce difficult problems, but these problems are 
not of sufficient magnitude to be a factor in our evaluation. 

In our evaluation, we have been primarily concerned with the technical advan- 
tages of the alternate plans from both the Commission and the CPPD standpoint. 

All parties recognize the technical advantages of having a more efficient reac- 
tor in operation, but it is clear that these advantages must be balanced against 
the disadvantages of delays in obtaining statistical experience on operation and 
maintenance of large-scale reactors of this type. It is also clear that some of 
the improvements in fuel elements and in certain aspects of the sodium handling 
system can be taken advantage of in the present Hallam design. 

The CPPD people recognize the advantages from a long-range standpoint of 
having a more sophisticated plant on their system. They feel, however, that the 
simpler reactor now designed will have inherently simpler operation and mait- 
tenance problems and they would rather learn the reactor art on as uncompli- 
cated a unit as possible. 

Taking all these factors into consideration, we have concluded, and the CPPD 
and North American Aviation people concur, that the disadvantages of a delay 
of construction of the Hallam reactor outweigh the advantages, and we have 
decided to proceed as originally planned with construction and operation of the 
Hallam reactor. 

I am enclosing for your information a letter from Dr. Starr which further 
discusses some of the technical and economic factors involved in our decision t0 
proceed. 

Sincerely yours, 
JoHN A. McCone, Chairman. 
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ATOMICS INTERNATIONAL, 
DIVISION OF NoRTH AMERICAN AVIATION, INC., 
February 20, 1959. 
Hon. JoHN A. McCong, 
Chairman, 
US. Atomic Energy Commission, 
Washington, D.C. 


Dear Mr. McCone: In view of the recent interest of the Commissioner in con- 
sidering the possibility of delaying the Hallam Nuclear Power Facility, it may be 
of interest to you to have our summary of the technical and economic aspects of 
this problem. 

The enclosed table summarizes the effects on performance and schedule of 
the major technical improvements which might be contemplated for inclusion 
in the Hallam plant in the next several years if the construction of this plant 
were delayed. The table is divided into three sets of columns. The first refers 
to the present Hallam plant design, operating at its normal rating, and also 
at the estimated peak of performance which the present design might permit. 
The second group of columns involves primarily a substitution in the present 
plant design of a new core of the “calandria” type. This core permits a better 
neutron economy. Improvements in the steam cycle and turbine combination 
which might subsequently be added are presented for comparison. The last 
set of columns refers to the advanced sodium graphite reactor which is a very 
radical engineering modification of the whole sodium system. This concept has 
been proposed for the experimental sodium cooled reactor as a means of achiev- 
ing major capital cost reduction in the sodium system. The cost estimates for 
large plants of this type are necessarily quite rough at this time. These esti- 
mates are presented for both a 100 mw.-e. and 250 mw.-e. plant as a matter of 
comparative interest. 

As the table indicates, the present Hallam plant should produce power at 
about 12.4 mills per kilowatt-hour at its rated conditions, with possibly a mill 
saving as the performance is improved with time. By delaying the program 
approximately 114 years a calandria core might be substituted which would 
then bring the power costs down to 10.6 mills per kilowatt-hour, with subse- 
quent improvement if the steam generators and steam turbines could be appro- 
priately modified. A 3-year delay might permit the construction of the ad- 
vanced SGR with an estimated cost of power of 8.9 mills per kilowatt-hour. 

Each one of the modifications of the Hallam plant will require some new re- 
search and development work in order to investigate the redesign of the steam 
generators and the other conditions which the higher temperatures create. 

It is of course pertinent to the long-range planning of the Commission’s re- 
actor program that the advanced SGR concept (if successfully demonstrated 
by the proposed reactor experiment) would permit the production of electrical 
power in central station sized units which approaches economic competition 
with conventional plants. As you know, we have consistently believed that the 
advantages of liquid sodium as a coolant warrants faith in this approach to fu- 
ture economic power, even though the present Hallam costs are higher than 
those desirable for competitive purposes. 

In examining the costs associated with delaying the Hallam program, the fol- 
lowing may be of interest. As of March 1, 1959, about $7 million will have been 
spent by our organization, Bechtel, and Consumers, in the engineering, develop- 
ment, and testing for the Hallam plant. Although a good portion of this would 
continue to be useful if only the calandria core modification were undertaken, 
most of this would have to be redone if the advanced SGR concept were sub- 
stituted. In addition, about $4.5 million of procurement for research and devel- 
opment and construction commitments will have been incurred by March 1. 
We estimate that the cost of stopping this activity to be approximately $1.5 mil- 
lion. Thus, if the program were delayed a full 3 years to incorporate the ad- 
vanced concept, approximately $8.5 million of incurred costs will not be ap- 
§ Plicable to the new plant. This $8.5 million would represent a loss to the pro- 
gram which would have to be replaced in order to permit the equivalent engi- 
neering for a new plant. 

Of the total approved Hallam program, about $24.5 million represented the 
AEC’s expenditure for construction. Presumably the funds allocated to re- 
Search and development would continue to be applied to the project with the 
addition of the sums necessary for the testing of new concepts and components. 
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Although an advanced SGR could probably be built for somewhat less than the 
present Hallam concept, the effects of escalation (and any penalty payments 
made to the Consumers Public Power District) would have to be added to the 
moneys required for this project. It is likely that a 3-year delay at the present 
rate of escalation would increase the basic cost of the plant by about 21 percent, 
based on the BLS steel mill product index. For all the above reasons, it is eyvi- 
dent that such a delay will result in a substantially increased cost to the Govern- 
ment for the project. 

Recognizing that the Commission’s objective for this program is primarily the 
most rapid approach to the demonstration of economically competitive power, we 
have considered the effects of the three alternate approaches discussed in the 
table on the program status in 1965. We have assumed that in any event the 
Commission would provide continued support for the experimental sodium cooled 
reactor for the testing of the advanced concept, would continue the support of 
the general sodium technology program, and would continue the support of the 
Commission’s sodium steam generator program. All of the above are key portions 
of the technical progress in this field. 

First, if the Hallam plant were built according to schedule, we would have by 
1965 the demonstrated experience by a utility in the operation of the world’s larg- 
est liquid sodium power system and, in addition, the experimental verification of 
the advanced SGR concept. By late 1962 one might expect the Hallam plant to 
produce 90mw.’s with steam conditions (850 p.s.i., 870° F.) which are higher than 
those of any reactor now ready for construction. In addition, the Hallam plant 
would provide the first large scale statistically important test on several fue 
materials at high operating temperatures. 

If the second approach of substituting the calandria core is followed, the prac 
tical demonstration of large scale operation will have been delayed by about 1% 
years without substantially contributing to the verification of the advanced con- 
cept. For this reason, it appears to me that while the second approach might 
provide slightly better performance, it does not materially advance the technical 
art, and thus does not warrant the delay. 

If the third approach of delaying the program for 3 years and constructing the 
advanced SGR is followed, we will have at that time completed the demonstration 
on the experimental plant of this advanced concept, and we will be placing into 
operation a prototype of the best conceptual thinking we presently foresee. How- 
ever, we will not have provided the operational experience on a large sodium plant 
or the fuel element experience which the present Hallam schedule could give us 
by that date. In addition, placing the advanced concept into operation on a large 
prototype at that time represents a technical projection with greater technological 
risks, because of the radical nature of this concept. 

An additional factor which has been startingly demonstrated in our engineering 
and procurement for the Hallam plant is the fact that vendors of large engineer- 
ing equipment do not give detailed and serious consideration to the special 
devices necessary for the nuclear plants until such time as a bona fide procurement 
operation is undertaken. We have had several instances of the significant differ- 
ence between early estimates and final prices with several major components. 
Although in some cases the price of the components increased (as was notably 
true in the steam generators) as soon as we asked for serious quotations, we have 
had compensating reductions in cost in major items as soon as the vendors felt 
that it was worth their time to really competitively examine manufacturing tech- 
niques and the like. In our opinion, the construction of the Hallam plant would 
therefore have the qualitative but very real benefit of forcing realistic analyses 
of nuclear equipment manufacture by the principal vendors. The effect of this 
would be to not only materially improve the quality of engineering design in the 
future plants, but also to increase the realism and the degree of confidence which 
can be associated with future cost estimates. 

For the above reasons, it is my opinion that the objectives of the Commission in 
demonstrating the practical economics of nuclear power are best achieved by 
constructing the Hallam plant on its present schedule and continuing the 
development programs as outlined above. 

Sincerely yours, 


C. Starr, Vice President. 
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For comparison, Feb. 20, 1959 


| 
MMPF MMPF with calandria ASSR! 


Net electrical rating..... Megawatts | 75 x 87.5 | 9% 
Gross electrical rating - 381.8 | 496. 496.0 | 5180 
Estimated plant power 68} 77.5) 177.5 
Reactor thermal power | 240 fi 263 

Sodium outlet tempera- Degrees Fahren- 945 ; 1, 000 


110 | 2 250 160 
ture. heit. 


16120 | 278 | 
10 10 | 2® 
236 615 
$1,100 | $1,196 | 81,190 
! 
Pounds per 800 | 860 1, 450 1, 450 3, 400 
square inch 
Steam conditions__-__--- gage. | | | 
| Deztees Fahren- | 829 70 | 870 | *3,000 | * 1,000 
eit. | 
Estimated date at rated /62 | 1 1/63 | /64 | 1/65 1/65 | 
conditions. | 
Net plant efficiency - __-- 21. 332] 3.2) 39.3) 39.3 | 
Fuel-per cycle costs... J nUC | ic} UC} VC 
Additional R, & D | | 4 | 














Capital costs: | 
Nuclear plant 9. 29.7 9. 32. 6 32. 5 | 
Turbogenerator 3 | 10.3 38] 10.5) 10.5] 
Total : .do a de | | 43 43 
Nuclear plant_...... Dollars per net 396 : ran | 346 | 

kilowatt. | 





Turbogenerator 


Total 








Power costs: 
AFrom base case- Mills per kilo- 
neutron eff. watt-hour. 
AFrom base 
thermal eff. 
Capital 8 


1.0 





10.2 


1 New plant including calandria and new turbine. 

? For consumptive reference only. 

3 Nominal rating. 

4 Maximum design rating with 1,000° F. Na. 

§ Nominal rating of original turbine. 

6 Maximum design rating of original turbine. 

7 Nuclear plant lessee estimated from nominal rating—turbogenerator plant ratioed by steam flow. 
§ New steam generators for higher temperatures. 

* Reheat cycle. 

10 Date—1/64 M UC is needed to reach 1,000° F. Na. 

u Plant start-up with U-10 without Me replacement with UC elements will begin September 1963. 


iP Assumed value of turbogenerator plant. Additional charges will be required to install high-pressure 
ades, 


310 percent fixed charges, 0.8 operating factor. 
4 Average burnup 10,000 MWD/Turbo U. 4 
1’ MMPF estimate used as the base case, Other fuel estimates_changed from lines immediately above. 


Representative Houirretp. Is there a statement you wish to make 
on that? It is one of the disappointments that 1 expressed in my 
news release the other day. I want to say that this removes part of 
the disappointment, Mr. Chairman. If you have anything to say 
about it at this time, why go ahead. 

Mr. McCone. Yes, Mr. Chairman. I think you will recall that in 
my statement, I said that we were to plan an immediate review with 
the Consumers Public Power representatives who called on us on 
Monday and Tuesday of this week and also with representatives of 
Atomics International who were in town this week as well. Now this 
question arose because the ad hoc committee had suggested that their 
review of the sodium-cooled technique had indicated that it might 
be wise to proceed with further reactor experiments, the building of 
a new reactor experiment, and the further development of certain 
improvements that seemed apparent which, if they could be incor- 
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porated in the Hallam plant, would result in a better plant, a less 
expensive plant, and a plant that would produce power at less cost. 

If you will note in Mr. Starr’s letter, at the paragraph at the bot- 
tom of the first page he makes a statement that bears this out by indi- 
cating that the present plant will produce power at a cost, as I recall, 
of 12.4 mills; that improvements indicated, which would delay the 
project for 18 months, would reduce this cost of power somewhat. 
Furthermore, improvements indicated could only be incorporated in 
the plant after the building of a second test reactor would involve a 
delay in the Hallam of 3 years, and would reduce the cost of power to 
8.9 mills. This reduction in the cost of power is considered very 
significant to us, because under this arrangement with Consumers 
the plant is operated for us, and we supply steam at a fixed price, 
The failure to realize savings is really 2 tae to us and a budget item 
for the Atomic Energy Commission. 

However, in examining this matter we found the following: That 
the Consumers people, if the project was to be deferred for 3 years, 
would be forced to purchase a boiler plant to supply the generator 
that they have already purchased. This would cost them several 
million dollars. To do this they would have to withdraw their con- 
tribution of $5,200,000 to this nuclear plant. Furthermore, they had 
some cost, estimated at roughly $750,000, which would be of no value 
to them and, moreover, because of technical details of the design of 
the turbine which was being built so that it would be compatible with 
the reactor, there would be a continuing loss to them of, say, $40,000 
per year because of inefficiency resulting from this particular design. 
The Atomics International Co. advised us that, because of commit- 
ments made, the losses would be in the order of $8 million through 
cancellation charges and engineering and development expenses that 
could not be recovered. Therefore, it seemed to us we would lose 
about $14 million by the cancellation. 

By waiting, however, we would save in steam cost a figure estimated 
roughly at $2 million a year. The contract is for 5 years, so that is 
$10 million. The life of the plant is 20 years, so that saving might 
be as much as $40 million. 

However, those are estimates, and the $14 million is out of pocket. 

On the basis of that consideration we reached the conclusion that 
we pay are into the project so far that it would be best to proceed 
with it. 

There were two other considerations. One was that the Consumers 
people had based some of their financial arrangements, bonding and 
so forth, on this program, and it would be very difficult for them to 
explain a precipitous and radical change. While they thought they 
could do it, it might affect their future financing, which was an im- 
ponderable consideration which I thought we should take into con- 
sideration. 

Finally, although this plant would not be the best appearing plant 
it will give us a considerable amount of technology in the handling 
of sodium in a prototype plant, and this will have advantages. All 
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of these things were weighed when we discussed it, and the Commis- 
sion arrived at a unanimous conclusion that they proceed. I was 
authorized by the Commission to address this letter to you. 

Representative Hoxtrretp. We appreciate getting this letter. I 
think you have made a wise decision here. I have read Mr. Starr’s 
letter completely and yours, too, and we are always going to be faced 
with this decision, it sems to me, that, regardless of what type of 
design we freeze and start putting into actual construction during the 
3 or 4 years when we build that plant, there are going to be new de- 
velopments which will indicate that if we had waited we would have 
gotten a better design or better method. 

But if we keep on, if we never go to the point of actually putting 
into construction and operation a frozen design of some kind, we can 
never attain the technological information such as we are now get- 
ting, for instance, from Shippingport. We knew before Shipping- 
port was finished that there would be many points that could be im- 
proved in a second reactor, but we had to go ahead with it if we were 
going to get that knowledge which we are getting, day by day, even 
though it is costly knowledge. 

Mr. McCone. I guess these plants are just like airplanes. The ones 
you build are obsolete. 

tepresentative Hoxrrretp. Before they are built they are obsolete. 
It is a good thing that this is so. It indicates that we are really ad- 
vancing in this technology. I think people have to understand this. 
When we are appropriating for these developmental models, we are 
not doing it with the primary point of saving money. Weare doing it 
to get on with the technology. 


Representative Price. Would you say that would be a good ar- 
gument applied to a nuclear-powered airplane? 

Representative Hoxtrretp. I could not disagree with my friend on 
that. I know how anxious we all are to see that project kept up. 


PROPOSED 1960 PROJECTS 


Representative Hosmer. What would it cost to raise this MTR- 
ETR from 40 to 60 megawatts ? 

Dr. Prrrman. I think that is $1.5 million of the $2.5 million that 
was taken out, sir. 

Representative Hosmer. It involves the redesign of the auxiliary 
part of the reactor. 

Dr. Prrrman. No, sir; this is just a core redesign and the heat re- 
moval redesign. There is no electric power coming out of this 
thing. There is no auxiliary problem. 

Representative Hosmer. You say you have at least adequate, if not 

generous, test space for materials on a higher flux reactor ? 
_ Dr. Prrrman. The ETR is designed to go to 175 megawatts. So it 
is above this range. With the Commission reactors that are coming 
m, there is space available. That is why we thought it was not 
necessary this year to raise the power level of the MTR. 
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Representative Hosmer. Thank you. 

Representative Houirretp. Mr. Van Zandt has a question. 

Representative Van Zanpr. Dr. Pittman, can you give us a general 
rundown of our capabilities in the materials testing field? If my 
memory serves me correctly, last year we were told we were running 
short of facilities. What is the picture today ? 

Dr. Prrrman. The situation, sir, with ETR and MTR, plus the two 
commercial facilities that are now coming into being, the General 
Electric Co. and Westinghouse, is that those new facilities as of this 
particular moment in time are not having enough business to keep 
them filled. So it would seem, from that, that there is adequate test 
facility. However, before we make that statement we have to look 
a little further into the future. What we find when looking into the 
future is that there are Commission requirements which we have 
evaluated and which we used for the basis of the invitation which we 
sent out which cannot be met in either the ETR or MTR or in the 
Westinghouse or GE reactors that have been built. Many of the 
requirements can be met but there are some that, because of size and 
the length of the element that has to be tested, cannot be met. 

We are therefore at this time, as you know, considering commercial 
proposals for the construction of new test reactors. 

Representative Van Zanpr. Are you using the Canadian facility? 

Dr. Prrrman. The Canadian NRX and NRU facilities have been 
of great assistance in our program, particularly the naval program, 
They are still very useful facilities to us as radiation facilities. 

Representative Van Zanpr. Summarizing your statement, the situ- 
ation issimply this: We have surplus capabilities at the moment ? 

Dr. Prrrman. At this particular moment we do, sir, but this is not 
a condition that will carry into the future. 

Representative Honirre.p. Will the gentleman yield ? 

Representative Van Zanpr. Yes. 

Representative Hortrtep. Isn’t it also true that there is another 
factor which has not been mentioned in this; that our Government 
facilities are loaded to the gills. The private companies are not being 
used, not because of the fact that they don’t have the space but because 
the competitors fear it would reveal their trade secrets ? 

Dr. Prrrman. Sir, I don’t know that that is a problem. I have 
heard it stated as a problem. I have also asked people if they felt 
this was a problem, and I have been told that it was not. 

Representative Hottrretp. Why is it, then, that the Government 
testing reactors are loaded to capacity and these two commercial 
reactors are not, if this is not a factor? 

Dr. Prrrman. I am sorry; I cannot answer. 

Representative Hosmer. In that connection I have heard that, if 
dollars for running some of these tests were actually charged back 
to some of the original Government projects, the expérimenters would 
not be quite so anxious to test the material in there. Has that any- 
thing to do with it? 

Dr. Prrrman. It probably has. 

Representative Hosmer. They are taking a free ride. 
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Dr. Prrrman. Anybody who is doing an experimental program 
under the Government’s research and development program is charged 
for the time that they use in the ETR and MTR and other Govern- 
ment facilities. 

Representative Hosmer. Is Oak Ridge charged ? 

Dr. Prrrman. Yes, sir. Any time we furnish facilities and service 
we charge full cost. 

Representative Horirretp. Mr. Ramey has a question. 

Mr. Ramey. I think on these commercial jobs you are also — 
problems on indemnity and commercial arrangements, on how muc 
they are going to charge, and that sort of thing. They are actuall 
not in complete commercial operation as yet. They are going throug 
a shakedown phase, both in terms of their commercial arrangements 
as well as the reactor physical facilities, as I understand. 

Mr. McConr. I think in that regard that originally there was a 
feeling that these commercial plants would serve commercial engi- 
neering firms and would be a test resource outside of the Government 
complex of plants. 

Now I think it has evolved that the builders of these plants find 
that they are going to want to place those plants at the service of the 
Commission. They have come to me and talked to me very seriously 
about working out an equitable arrangement for those plants to be 
available on a continuing basis for the tests. 

Representative HoxttrreLp. We authorized funds last year for that 
purpose. We changed the law, if I remember correctly. 

Mr. McCone. That is right, sir. 

Representative Hotirretp. Now has the Commission gone ahead on 
that authorization and utilized these facilities for Government 
purposes ¢ 

Mr. McCone. There is only one such facility in existence, as you 
know, which is Vallecitos. I do not know that that has been used 
at all. 

Dr. Prrrman. The test facilities that we are talking about are the 
GETR out at Vallecitos and the Westinghouse test facility. Both 
companies have made proposals under our invitation for the use of 
their facilities for Government work. We are still evaluating those 
proposals along with the other proposals which included construc- 
tion of new test facilities which we could do under the authorization. 

Representative Hoxtrretp. This committee was concerned that, if 
there were any contracts made, they be made on an equitable basis 
of the regular charges which you now charge to commercial people, 
and that they would not be made on the Tela of subsidizing the 
reactor operation for more than the services rendered. 

Dr. Prrrman. That is right, sir. This is one of the considerations 
in the evaluation of the proposals which have been submitted by 
both those who have reactors and those who propose to build. 

Representative Hoxrrretp. Are there any further questions on that? 
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STRONTIUM 90 CONTENT OF WHEAT 


Before we go back to the line items, Dr. Libby, are you prepared 
to make a statement? We discussed this in committee this morning 
and we decided that, in view of the prominence that has been given 
to this wheat contamination or radiation up in Minnesota, this com- 
mittee in furthering its own interest in the radiation problem should 
make some time available for Dr. Libby to make a statement on this 
matter for submission to the general public. 

You may proceed, sir. 

Dr. Lissy. Mr. Holifield, I have a brief statement which I believe 
you have before you and which has been distributed to the press. 

The strontium 90 content of wheat is a matter of real concern to 
us. There is nothing good about radioactive fallout, and it has been 
our constant effort to reduce it to the minimum in keeping with 
necessary weapons development programs. We welcome the interest 
of everyone willing to help us study it and have a system of publica- 
tion and dissemination of the information which we hope 1s good. 
A particularly comprehensive document was issued recently. It is 
a nearly complete summary of U.S. data up till about last summer 
and is available through the Department of Commerce Office of 
Technical Services. It is the Health and Safety Laboratory Report 
No. 42 entitled, “Environmental Contamination From Weapons 
Tests.” 

The high levels found sometimes in wheat and rice and other grasses 
and vegetables apparently are due to a particular circumstance. 
These plants apparently pick up more fallout from the rain falling di- 
rectly on the leaves than from the roots and the soil. As a conse 
quence, their level depends more on the rate of fallout than it does on 
the total accumulated fallout in the soil, though I hasten to add that 
there definitely is soil pickup. The soil pickup, however, does not 
lead to the large fluctuations with seasons of the year that is found 
in these grasses and lies at lower values than the peaks which direet 
leaf pickup can attain during a period of intense nuclear weapons 
testing when the rate of fallout can be particularly high for a short 
time. In other words, a high value may be followed by lower values 
if the rate of fallout is lower during the later growing seasons due 
to the timing of nuclear tests. 

We are very concerned, however, by the amount of strontium 90 
found in these products and by the fact that occasionally samples 
are found which exceed the levels which are generally acceptable for 
a steady diet. Actually, of course, the general average food level is 
the important matter and we can say that this level is well below the 
maximum permissible level as given by the NCRP. If you would 
like some numbers, Dr. Dunham has some here this afternoon. 

To summarize, then, the high values in wheat probably are due 
largely to surface pickups from particular rains and are not ex- 
pected to show a steady rise, except for the relatively smaller soil 
pickups, unless rates of testing exceeding the very heavy ones of 
last year occur again, and I assure you that it is our policy to do every- 
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thing to keep radioactive fallout outside the test areas to the very 
minimum. 

It will be 2 years in June since your committee held its important 
hearings on radioactive fallout, and we would be pleased to discuss 
the situation as it exists at present with you at any time you wish. 

Representative Houirtretp. Thank you, Dr. Libby. 

Our Special Subcommittee on Radiation has planned to hold some 
hearings later on this session. We have not set the date yet. We will 
go into the matter in some detail. 

I did not quite understand your sentence at the bottom of the page: 

I assure you that it is our policy to do everything to keep radioactive fallout 
outside the test areas to the very minimum, 

Dr. Lispy. We sometimes have to accept radioactive fallout in that 
the nature of the experiment requires that we do have some. 

Representative Hoxirrecp. You are talking about the Nevada test 
area ¢ 

Dr. Linsy. That is right. 

Representative Hotirrm tp. And, of course, the Pacific. 

Dr. Lispy. Yes. 

Representative Hottrretp. I wanted to bring that point out. 

Now, is it advisable for Dr. Dunham to add some figures at this 
time or not ? 

Dr. Lissy. The record would be more complete, but if you are go- 
ing to have hearings later, it might be better at that time to bring 
that out, but he has them here. 

Representative Price. Since you have mentioned figures here this 
afternoon, I think there would be considerable confusion on the part 
of the public unless it was given a definite idea of what the maximum 
permissible limit is. I think you should present what figures you can 
to allay their fears. 

Dr. DunuAm. I have here, Mr. Chairman, the actual data identify- 
ing the samples and the laboratory analyses given in terms of micro- 
microcuries of strontium 90 per gram of calcium which is the old 
strontium unit or sunshine unit, and in a parallel column is micro- 
microcuries of strontium 90 per kilogram of wheat, which is the 
way the NCRP words its recommendations, 

Representative Hotirretp, Was this released to the press today ? 

Dr. Dunnam. This document has not been released to the press. It 
is wide open for anybody to have it that wants it. 

(The document referred to follows :) 
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Dr. Dunnam. I have a brief summary of these figures. 

Representative Price. Will they be presented in a way that laymen 
can understand? The public reads in the newspapers reference to 
fallout of different levels. Will you relate reported figures to the 
amount of permissible levels ? 

Dr. Dunnam. In terms of the recommendations of the Interna- 
tional Commission of the National Committee on Radiological Pro- 
tection, the maximum is 80 micromicrocuries per kilogram. This is 
based on the idea that this represents the sole item of diet, that it can 
be eaten throughout an individual’s lifetime at this level. 

In other words, a single sample occasionally going over is not par- 
ticularly meaningful if the average over a period of time or the average 
in the diet in any given day is well below. 

Now the actual figures in the 1956 samples—there were seven sam- 
ples of whole spring wheat harvested in 1956. The strontium 90 con- 
tent ranged from 16 to 77 micromicrocuries of strontium 90 per kilo- 
gram of whole wheat, or 73 to 170 strontium units. Seven 1957 sam- 
ples from the same general areas ranged from 46 to 113 micromicro- 
curies per kilogram or 105 to 606 strontium units. This one sample 
of 606 strontium units, which I think created quite a little concern, 
is interesting in that it is one in which the calcium in the wheat was 
unusually low. It is an odd kind of sample. A sample from the same 
area in 1958, instead of having 113 micromicrocuries per kilogram, 
had 42. This points up what Dr. Libby has said, how these things 
fluctuate seasonally. 

This undoubtedly is not related to the soil being so heavily con- 
taminated that you get these high levels. It was during the growing 
season and fallout actually occurred on the wheat. 

It is expected, and we are analyzing for this, that the wheat flour 
would run much lower. I have some data here in a Health and 
Safety Laboratory report, HASL Report 55 dated February 24 and 
containing data developed in Germany, which very nicely points up 

1) that the cereal grains as a whole tend to run higher than most of 
the other foods, and (2) that the hull or the bran contains most of 
the strontium. I would like to give this to the committee staff at this 
time. 

Representative Hortrrerp. Did you give the 1957 content? As I 
understood it, you gave the 1956 and 1958. Did you give the 1957? 

Dr. Dunnam. The seven 1957 samples from the same general area 
ranged from 46 to 114 micromicrocuries per kilogram, or with the sec- 
ond highest 1957 sample being 80, which is right on the borderline of 
the ICRP recommendations. ‘There were nine samples collected last 
summer, 1958. These ranged from 34 to 60, as I say, with an average 
of only 42. The 1958 crop was definitely lower than the 1957 crop. 

Representative Hortrretp. This might be as a result of fewer tests 
in the last 3 months? 

Dr. Dunnam. Yes. 

Representative Horirreip. I noticed in a Washington Post article 
this morning which brought about this inquiry that Dr. Maurice 
Visscher, head of the physiology department of the University of 
Minnesota, was critical of the AEC’s handling of this, and one of 
the points that was brought out was that while this wheat sample was 
sent to the Commission last July, that the evaluation of it occurred 
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only recently. The reason for that was that in your testing program 
you have given higher priority to soil analysis and not to the vege- 
tation. 

Now, will this discovery cause any change in the Commission’s 
program? Will you go into the fields of wheat and other vegetables 
in order to cover this or is it of enough importance in your mind to 
extend your testing program to the soil 7 

Dr. Lissy. I think we definitely will emphasize this aspect of our 
program. This is a matter of judgment. We have a lot of samples 
on which we are anxious to get answers. Sometimes we may not 
make the right decisions, but we try to keep a spot check on everything 
that is going on. 

We watch milk particularly. We were relieved a little bit recently: 
by the excellent work of the Public Health Service. They have been 
doing milk analyses. As more people get into this we will be able 
to cover these things more promptly and more thoroughly, but we will 
emphasize this. 

Representative Hortrretp. Does this not bring out a new factor, 
that because of the absorption by the above ground plant that you 
do have a different factor here than you have coming up through 
the soil ? 

Dr. Lissy. We have been increasingly aware of this in recent 
months. We saw this first in milk samples, how the milk would rise 
and then fall during the year. It seemed to have a seasonal fluctuation 
in certain areas. Wesaw how in some areas the milk has not increased 
nearly as much as the total amount of fallout in the area has increased. 

The U.N. Committee on Atomic Radiation studied the Japanese rice 
data thoroughly and it, of course, is the same kind of phenomenon. 
I think it is fair to say that the study of these data that has taken 
place recently has essentially clinched this point and now we have 
a more definite reason for bearing down on this. 

Representative Ho.trterp. So it might be likely then that there 
would be a recommendation for a wider testing program. 

Dr. Lizzy. Yes, we will do that, Mr. Holifield. 

Representative Hortrretp. To be sure that the public is protected. 

Dr. Lipsy. That is right. 

Representative Hotrrretp. Do you consider that the amount that 
this sample has shown in this particular instance is one that will 
have caused any danger to anyone who has used this wheat ? 

Dr. Lresy. No, Mr. Holifield. I would like to explain our very 
general concern. Our concern is to insure that we do not approach a 
dangerous level. That is what I meant by saying that we are very 
concerned about this. 

Representative Horrrrecp. That level means an accumulative level; 
does it not? 

Dr. Lipsy. Yes, that is right. 

Representative Hortrrm tp. And does not mean an incident at one 
time in which your maximum might be exceeded ? 

Dr. Lissy. That is correct. 

Representative Hortrretp. As far as a reading is concerned, that 
does not necessarily mean that the animal or human absorption would 
be above the maximum allowable? 

Dr. Lissy. That is correct. 
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Representative Horirrevp. I think this is a point that ought to be 
brought out. Because there is a difference between the reading of 
strontium 90 on a plant and the amount of residual material that is 
retained by either the animal or the human that eats the vegetation 
or drinks the milk. 

Dr. Lipsy. That is quite true. There is a discrimination factor, as 
we call it, of about four, on the average. 

Representative Hoirievp. In other words, although this could ex- 
ceed by a few degrees your maximum, if you divide that by one-fourth 
it would put it far below ? 

Dr. Lissy. No; I would not say that, because in calculating the 
maximum we should and do consider this discrimination factor. 
But the point is that this is an isolated sample and to be dangerous 
this would have to be a steady diet. 

Representative Hotirrevp. Is there anything you want to add, Dr. 
Dunham ? 

Dr. Dunuam. I think not, sir. 

Representative Van ZaNpt. In view of the cessation of the tests, 
Doctor, can we anticipate the count for the calendar 1959 may be 
lower than 1958 ? 

Dr. Dunnam. Could you repeat the question again 

Representative Van Zanvr. In view of the fact that the tests stopped 
last October, can we anticipate the count of strontium 90 would be 
lesser or lower in the calendar year 1959 than it was in the year 1958? 

Dr. Dunuam. I would anticipate that as far as the wheat samples 
go it would be likely to be lower. Would you not agree, Dr. Libby? 

Dr. Lipsy. There are two kinds of fallout, as you know, Mr. Van 
Zandt. There is the early fallout from the troposphere which occurs 
in a matter of the first few weeks, and then there is the stratosphere 
fallout. Now we believe that these peaks we are talking about here 
today are largely due to two things—the fact that tests were occurring 
during the growing season and tropospheric fallout was hitting these 
wheatfields plus variations in rainfall. There are variations in the 
stratospheric fallout throughout the year. We do not fully under- 
stand why, but during Nov ember, December, and January we have a 
minimum in fallout rate in the northern latitudes and in the spring 
of the year it picks up. Now this is stratospheric fallout. 

The reason I am not agreeing immediately with this prediction is, 
as I said, during last year we “had some very heavy test series and 

articularly in October the Russian series was quite heavy. But I 
elieve it is probably true that the wheat next year will be lower. 

Representative Hotirtexp. Is it permitted to ask if those tests were 
stratospheric ? 

Dr. Lrssy. There was a great deal of stratospheric in them. This, 
of course, will be coming down for some time. 

Representative Houtrretp. In the news item it said: 


If weapons tests continue at the past rate of 10 megatons fission per year, 
however, the fallout is expected to go up to seven or eight times the present 


level by 1970. 

So that would be the addition of the new tests to that which will be 
coming down each year from the stratosphere ? 

Dr. Liev. That isr ight. 


Mr. Ramey. Isn’t it true also that the Russian tests were generally 
not so much in the stratosphere and this wheat got an undue amount? 
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Dr. Lissy. They are in more of the northern latitude than we are, 
so they would get more of the tropospheric, but we will get some of 
the stratospheric. We cannot quite say yet whether that is going to 
be enough to balance the stuff we were getting from Nevada and the 
South Pacific and so on, and also some from the Russian tropospheric, 
I don’t mean to imply we didn’t get any Russian tropospheric; we got 
some. 

Representative Ho.irretp. What is the importance of this wheat 
reading to the milk reading ? 

Dr. Lissy. The cows eat grass and, in a sense, wheat is a grass, 
So the kind of oscillations that we observe in the wheat we observe 
also in the milk. The grass will get hot at certain times of the year 
and then the milk shortly thereafter reflects this. They are quite 
parallel. We watch the milk very closely. As I said, the Public 
Health Service now has a regular study service of sampling milk. 
We are continuing our work on it, too, as are other countries. 

Representative Horrrreip. Thank you. 

Mr. Bates. 

Representative Bares. Doctor, in the newspaper article they make 
quite a point of that 80-unit average and the one test of 113. What is 
the one-shot amount that is really dangerous? 

Dr. Dunnam. In general, if you were to take pure strontium 90, a 
dose which was approximately somewhere between 4 and, say, 8 micro- 
curies would give you body burden of roughly 1 microcurie, which is 
the permissible dose for adult workers. So roughly half a microcurie 
would give a permissible dose for the population as a whole, which isa 
tenth of a microcurie. This would have to be taken all at one time. 


It would not be retained entirely in the body. This would start you 
off with a permissible amount. 

Dr. Lassy. Now a half of a microcurie is 500,000 micromicrocuries. 
If this wheat runs 500, it will be 1,000 kilograms or about a ton of 
wheat which you would have to eat at that level to get this tolerable 
dose, if I have not made a mistake in arithmetic. 

Representative Hoiirretp. Now I think this is peg the clearest 


statement that has been made. This will probably be carried in the 
press, you will have to eat a ton of this wheat at one time. 

Before you leave the chair, Dr. Libby, this is the first time you have 
appeared before this committee since the announcement of your 
resignation. 

I want to say, and I think I am expressing the thinking of every 
member of our committee, that we want to pay tribute to you for the 
years you have spent on the Atomic Energy Commission and the valu- 
able service you have rendered. There have been times when the 
kitchen heat has been a little hot on that side and on this side, but you 
stood up to it pretty well and you have rendered a great service. 

I know it has been at a great sacrifice to your personal health and 
undoubtedly to your finances to spend these years in the Government 
service. I want you to know that this committee knows how much 
service you have rendered and how valuable it has been. We want you 
to know that our good thoughts go with you and our wishes for your 
success and your health and happiness in any endeavor which you 
choose to turn to after you leave Government service. 
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Representative Hosmer. I think our already high regard for Dr. 


Libby’s judgment has been fully confirmed by his decision to come out 
to southern California to work. 


Dr. Lissy. Thank you, Mr. Holifield. It has been a real pleasure 
to work with this fine committee. 


Representative Houirrevp. Thank you, Dr. Dunham, also, for your 
testimony. 
Now we will proceed to the next item on the list. 


PROPOSED 1960 PROJECTS 


General Lurpeckr. Mr. Chairman, project 60-e-4 (p. 125), hot 
cells, for $2,500,000. 

Representative Hoxirrep. We will insert this unclassified portion 
of your testimony. Just summarize briefly what this is. 

(The document referred to follows :) 


Hot cells, $2,500,000 


The role of contractor laboratories in providing a major portion of the basic 
engineering and scientific data required in this country’s program of military 
and civilian power reactor development requires adequate facilities such as 
those to be provided by this project in which to procure radiation effects data. 
Additional hot cells will be required during fiscal year 1960 to study and meas- 
ure the effects of radiation performed on reactor materials in test reactors 
which became operative during fiscal vear 1958. When original laboratory 
facilities were built the need for hot cells could not be accurately forecast due 
to (1) changes in the nature of development programs and (2) increased effort 
required to examine radioactive material in connection with the development of 
fuels, materials, and processes to be used in reactors. 

This project provides for the design and construction of various hot cell 
facilities to be located at contractors’ laboratories in existing buildings, exten- 
sions to buildings, or new buildings. They may consist of stainless-steel lined, 
high-density concrete cells. The cells may be located in buildings with rein- 
forced concrete floors, metal roof panels, and built-up roof, and will cost in the 
range of $300,000—$800,000 each, depending upon their size and level of activity. 
Exterior walls will be of masonry construction with steel framing to support 
the roofs. 

Each cell will be provided with master-slave manipulators and high-density 
viewing windows. The work area in front of the cells will be provided with 
air conditioning and the cells will have appropriate ventilation to remove radio- 
active dusts and gases. 

The hot cell facilities will include normal laboratory space for making ap- 
propriate control studies and shielded dry storage space for storing irradiated 
materials and components. Standard laboratory services, water, gas, elec- 
tricity, compressed air, vacuum, etc., will be provided. 


General Lurpecke. This, sir, is for an unspecified number of hot 
cells at unspecified locations in the amount of $2.5 million. It is a very 
necessary facility to the progress of our research and development 
program, particularly the fuel element program. 

Representative Hoxtrrecp. I notice you asked for $5 million and 
you got approval for $2.5 million. 

Gauail Late. Yes, sir. When we reexamined the requirement 


for this project and took into account that we have authorization and 
funds in 1959 for approximately this same number of hot cells we 
felt that this would be adequate for our program in 1960. 
Representative Houirreip. I must say that this matter of 50-percent 
reduction indicates some sharp revision of your judgment and shows 
that you were a little too optimistic in the first place or you are a 
little too pessimistic now, I don’t know which. I don’t think that the 
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judgment would vary as much as 100 percent actually in an item like 
this. 

Are there any questions on this item ? 

If not, we will go to project 60-e-5, chemical processing plant area 
utility modifications and improvements at the National Reactor Test- 
ing Station, Idaho, in the amount of $750,000. 

General Lurprckr. This project provides for the design, procure- 
ment, and construction of various additions and extensions to the 
service systems at the Idaho chemical processing plant (ICPP), 
These systems will be common to several facilities. 

Current operating facilities at the chemical processing plant are 
utilizing existing service to the maximum extent. These new serv- 
ices provided for in this project will therefore be required for new 
facilities and operating contingencies not contemplated in the origi- 
nal utility design for the chemical processing plant. 

Representative Ho.trtexp. Is he dropping of the $400,000 road 
item going to affect your efficiency any at the Arco site? You asked 
for it, but it was not allowed. It is called road network, temporary 
roads. 

General Lueprecke. No, sir; we think it will not. That was fora 
rough access road. 

Representative Hottrreip. Are there any questions? 

Project 60-e-6 (p. 125). 

General Lurpecke. Reactor support installations at Nevada test site 
in the amount of $500,000. This project provides for the design, 
construction, and modification of common technical service and sup- 
port facilities required by the reactor program field testing activities 
at the Nevada test site. These facilities, at a total estimated cost of a 
half million dollars, are required for support of Rover and Pluto and 
the fast reactor experimental programs. They include consolidated 
communications facilities, radiocommunication in the general reactor 
forward area, including the construction of a repeater site ato 
Spring Spill Mountain and the purchase of UHF mobile and fix 
equipment, minimal roadwork to test sites and utilities to power the 
facilities. 

Also included is a radiological safety building for $90,000. The 
facilities provided in the technical facilities of each program are 
designed to handle the scientific personnel involved in the actual re- 
actor operation, such as the assembly and disassembly of the Rover 
reactor, the facility needed to provide radiological safety control 
between the test cell area and the administrative area. 

Representative Horirtecp. Are there any questions? If not, we 
will go to the next item. 

General Lurpecke. The next item is the nuclear test plant, Army re- 
actor experimental area, National Reactor Testing Station, Idaho, 
$5 million. This project carries the design and construction of a 
pressurized-water nuclear test reactor for full-scale testing of Army 
nuclear power program APPR-type pressurized-water reactor cores 
before they are used in an Army nuclear power program reactor. 
This proposed reactor is designed for flexibility in order to test full 
scale a series of varying designs, sizes, capabilities of reactor cores. 
It is a highly instrumented reactor construction to facilitate changes 
in piping, pressurized vessel, the reactor components, so that the dif- 
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ferent cores may be tested under the operating conditions of the field 
reactor which these cores were designed for. 

This reactor will need a minimum portion of support facilities 
that would normally be required since it will jointly utilize support 
facilities under construction and planned at other Army area projects. 

The facility will test final design, full-scale cores metalurgically 
and hydrodynamically to insure their operational reliability in field 
reactors With outputs ranging from 2,000 to 10,000 kilowatts. 

These reactors will be the major components of maximum re- 
liability field plants supporting military operations by supplying 
ower to military facilities. To meet this criterion the most. compre- 
Reales test. possible of the subject reactor cores must be made before 
installation in the reactor to insure their dependable trouble-free 
operation. 

Representative Hotirtetp. Now, the Army reactor at Belvoir would 
not fit into this program at all because it is not flexible enough; is 
that correct ? 

General Lurpecke. This is a part of the Army reactor development. 

Representative Hoxrirreip. I understand, but what you are doing 
here is to build a technical type of reactor. My question was that 
the Belvoir reactor would not be suitable to do the testing on some 
type of cores. 

General Lurpeckr. I misunderstood the question. No, sir; it would 
not. I would like to have Dr. Pittman further clarify that. 

Dr. Prrrman. That is true; the Belvoir facility does not have the 
flexibility which would allow us to test all the different types of cores 
we want to test for the various pressurized-water reactors that the 
Army is using. 

Representative Hotrrrecp. And it cannot be modified at a cost 
cheaper than this. What are we actually learning from the Belvoir 
reactor, now that we have built it? Are we getting any valuable re- 
search and development data? 

Dr. Prrrman. We are getting a continued operating experience of 
a small-sized pressurized-water reactor under conditions of small- 
scale operation. We are getting improvement of the core of that par- 
ticular reactor by putting the new cores inthat reactor, =| 

We will get improved operational experience. I think primarily we 
are getting statistical operating experience on a unit which is very 
valuable to the program. This reactor we are talking about now is not 
that kind of facility. It is a facility into which you can put all sorts 
of different cores and get the full-level testing 

Representative Honirteip. The Belvoir reactor is a pretty rigid type. 
You are actually putting up a laboratory model here that will test a 
lot of different sizes and shapes of fuel. 

Dr. Prrrman. That’s right. This facility prevents us from having 
to build specific prototypes of each of the reactors because we can test 
the cores in this particular flexible facility. 

Representative Hosmer. If it is not classified, how many different 
types of Army reactors are you planning to put on the production line? 

r. Prrrman. I believe, sir, that that particular information is clas- 
sified. I would rather check on it before I give it in an open hearing. 

(The material referred to is classified defense information.) 

Representative Hotirimetp. Mr. Ramey ? 
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Mr. Ramey. On some of these plants, such as Yankee and Dresden, 
it is planned to pay for modifying them to test out some fuel elements, 
Could you not do this to some extent in the Belvoir reactor? 

Dr. Prrrman. I am sure you can modify the Belvoir facility. It 
certainly would not be the highly flexible unit to go all the way from 
the 2,000- to 10,000-kilowatt type of reactor we are talking about here, 
There is no question you could modify the Belvoir facility and make 
it possible to use it to a certain extent for this type of test facility, but 
it would not be a highly flexible facility. I think in its location down 
there you probably would not want to use it as a test facility. 

Representative Hosmer. You test whole cores and not just elements? 

Dr. Prrrman. This would test whole cores. If you did it at Belvoir 
you would only be able to test half a core or several elements. It 
would only be those that fit in that particular, fairly rigid core system. 

Representative Hoxirietp. Any further questions ? 

The next item, please. 

General Lurepecker. Project 60-e—-8, modification and additions for 
test installation for Project Pluto, $2 million. 

This project will provide for modification and addition to Pluto 
testing facilities at the E. O. Laurence Radiation Laboratory at Liver- 
more and at the Nevada test site. This work is necessary to permit 
testing of advanced Tory II type reactors. 

At Livermore the modification to hot cells now being used for other 
work will be accomplished. The equipment will be purchased and 
installed to permit dissection and analysis of reactor components tested 
at the Nevada site and will also include possible structural modifica- 
tion to the hot cell and related test facilities. 

Modification to test facilities in Nevada will provide such items as 
increased air supply capability and modification to handling and sup- 
port facilities for advance test operation. 

Representative Hortrretp. I think we will want to go into this 
matter further at a different time because of classification, but I do 
think it is unclassified that the request on this was $10 million and 
you cut it down to $2 million. 

Representative Price. I do not want to get into any classified phase 
of it, either, but I would not assume that the construction phase would 
be classified. What was the reason for the reduction of the $10 mil- 
lion figure, with which the Commission went to the Bureau of the 
Budget originally, to $2 million ? 

Mr. McConr. I have not reviewed this, personally. 

Representative Price. I think the backup material showed you 
originally went to the Bureau of the Budget with a request for $10 
million. Presumably, then, the Commission believed that the project 
was technically ready to go forward. You must have had some reason 
for the reduction to $2 million. 

Representative Hoxrirretp. We will not go into that any further 
at this time, but will you be prepared to give us this information on it? 

Mr. McConr. We will give you all the backup on it. 

Representative Hosmer. Mr. McCone, in that connection, just in a 
general way, these things go to the Bureau of the Budget in October; 
do they not ? 

Mr. McCong. Yes, sir. 
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Representative Hosmer. That is 6 months ago that they went to the 
Bureau for the first time ? 

Mr. McoConr. That is right. 

Representative Hosmer. Then a lot of things change and new things 
are developed which, if you did not make some changes, would in- 
dicate that you were not keeping up with your business; is that right ? 

Mr. McConr. We did a very studious and continuous job of review- 
ing these matters from August until we finally closed in the first 
week in December. A number of these projects were reviewed very 
carefully. On innumerable occasions the Commissioners themselves, 
or the senior staff people, went to the sites and examined the exact 
status, related the condition of the project and the prior year’s authori- 
zation and the status of funds that had been appropriated previously, 
and just how the request related to a realistic appraisal of the program. 
This was the situation in connection with Pluto. I would like to 
submit the details to you. 

Representative Hosmer. In general, as a practical matter, if there 
is a question of whether or not various phases of a project should be 
put in a budget at the time of the earliest submission, it would only 
bea matter of wisdom to put it in? 

Mr. McConer. That is correct ; we have to do it. 

Representative Hosmer. So, later, as determinations come in, it 
may go out ¢ 

Mr. McCone. That is right. There are two reasons why that was 
done. In the first place, it was done as a quick cut on the first sub- 
mission. Secondly, as you gentlemen know, there was quite a com- 
plete change in staff and change in the chairmanship of the Commis- 
sion and chase in our procedure of reviewing these things. All of 
that took place between the time of the first review and the time we 
laid down the final figures. 

Representative Hosmer. All I am getting at is that the fact that 
something that is not in here now, that was in earlier, does not mean 
that somebody, downtown in the old Army-Navy-State Department 
Building beat you over the head. 

Mr. McConer. I do not want you to leave with the impression, Mr. 
Hosmer, that we did not get beat over the head. We feel, however, 
that we stood up to the beating. 

Representative Prior. Mr. Chairman, may I express the hope that 
when you do come back with a complete explanation for this reduc- 
tion you can then give us assurance that this cutback and the 
cutback in operating funds on this particular project will in no way 
interfere or delay the timetable or the technical advancement of this 
project, because this is a very important defense project. 

Mr. McCone. Yes. 

Representative Pricer. I hope you will be able to give us that as- 
surance and that you can tell us that it was not strictly a budgetary 
action. 

Mr. McConr. Yes; we will do that. 

Representative Horirreip. Let us go to the next item. 

General Lureprcke. Project 60-e-9, research and development test 
plant additions and modifications for Project Rover, $4,800,000. 

This project provides for the construction and modification of 
laboratory research and development facilities at Los Alamos and ad- 
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ditions and modifications to reactor field testing facilities at the 
Nevada test site. 

Representative Horirrecp. I think we can put all that backup in, 
We are acquainted with this. We will put all the backup material 
in at this point. 

(The document referred to follows:) 

Research and development test plant additions and modifications for Project 
Rover, $4,800,000 

This project provides for the construction and modification of laboratory 
research and development facilities at Los Alamos and additions and modifica- 
tions to reactor field testing facilities at the Nevada test site (NTS). The pro 
posed work is essential to the Los Alamos Scientific Laboratory nuclear pro- 
pulsion program (Project Rover). This project will include but will not be 
limited to subprojects at Los Alamos and NTS such as the following: 

(a) At Los Alamos: 
(1) Rover fabrication facility. 
(2) Nondestructive testing facility. 
(3) Shop and equipment checkout building. 
(b) At Nevada test site: 
(1) MAD building addition. 
(2) Modifications and additions, test area No. 1. 
(3) Modifications and additions, test area No. 2. 
(4) Control point area additions. 
Subtotal, Nevada test site. 

The construction of the basic facilities required for the field testing of these 
reactors has been provided for in previous budgets. The construction needs at 
Los Alamos are essentially those which arise from the longer range Rover 
program. The development and fabrication of the Rover test reactors is a task 
of considerable scope. This project will provide both testing and fabrication 
facilities to meet the program requirements for these functions. 

General Lurpecke. Project 60-e-10, general support installations 
and utilities expansion, Argonne National Laboratory, Il., $4.3 mil- 
lion. 

Expansion of program effort and facilities at Argonne National 
Laboratory is placing and will continue to place an increasing demand 
on utility and weenie systems. ‘These demands will immedi- 
ately result from a fuels technology center, the zero gradient syn- 
chrotron, EBWR, and CP-5 modification and other facilities. In- 
creased usage of existing facilities will also increase demands. 

Representative Horirretp. Now, we are to section (f), project 
60-f-1. 

General Lurprcke. Miscellaneous modifications and additions, Ar- 
gonne National Laboratory, I1., $1 million. 

This project provides for changes necessary to move the Interna- 
tional Institute of Nuclear Sciences and Engineering out of the physics 
building and the experimental waste processing building where it is 
now occupying urgently needed laboratory and office space, and for 
other modification and extension of existing space and additional lab- 
oratory facilities to keep potentially dangerous amounts of radioactive 
material out of the areas where there will be a continual flow of rela- 
tively inexperienced people. 

Representative Hotirretp. Mr. Ramey has a question. 

Mr. Ramey. Where are they moving the international school ? 

General Lurpecke. I will ask Mr. Wells to answer that. 

Mr. Wetts, The school is moving to the existing metallurgical 
building. 

Mr. Ramey. The new one or the old one? 
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Mr. Wetts. The old one. 

Mr. Ramey. One time they had proposed to build a new building, 
as you may recall, for that school. I do not think the committee par- 
ticularly was interested in that type of approach. 

Mr. Wetts. This does not involve a new building. 

Representative Hotirreip. Let us go to the next item, Project Sher- 
wood. This has to do with the thermonuclear program. I do not be- 
lieve there is anything classified on that. We will put in the whole 
backup material here. 

(The document referred to follows :) 

Project Sherwood plant, $1 million 


This project provides for the construction of supporting installations neces- 
sary at the several sites where controlled thermonuclear research is in progress. 
The controlled thermonuclear program, which has as its ultimate goal the con- 
trolled release of energy from the fusion of light nuclei, is being actively pur- 
suel at four major sites (Oak Ridge National Laboratory, Los Alamos Scien- 
tific Laboratory, Princeton University, and the BE. O. Lawrence Radiation Lab- 
oratory at Livermore and Berkeley) and is also supported by smaller projects 
at a number of other sites. The general problem is that of ionizing a suitable 
gas (deuterium, or a deuterium-tritium mixture), heating the resulting 
“plasma” to temperatures of 100,000,000° K. or more, and confining it at this 
temperature for a sufficiently long period of time for an appreciable fraction of 
the ions to fuse together, with the consequent release of energy. 

Decisions concerning the assembly of rather sizable experimental models and 
their supporting installations in the controlled thermonuclear program are 
largely dependent upon the successful operation of smaller models and the 
resolution of a number of technical and theoretical problems. Recent develop- 
ments in the controlled thermonuclear program indicate that the progress in 
this field will continue and will probably warrant the initiation of one or more 
models of such size that additional facilities for the development program and 
the housing of research machines and related power equipment may be required. 
To prevent any needless delays in this research program, this project provides 
$1 million for the construction of supporting facilities whenever necessary at 
the several sites where controlled thermonuclear research is in progress. 


Representative Horirretp. I do not think there ts any criticism on 
the part of the committee on this. What did you ask for on this 
particular item ? 

General Lurepecke. We are asking for supporting installations. 
This is what we asked for of the Bureau. There is no change in it. 

Representative Hosmer. Was there not some talk of consolidating 
this fusion research into a lesser number of locations? 

General Lurpeckr. All of the thermonuclear research ? 

Representative Hosmer. Yes. 

General Lurvecke. This will be evaluated by our new advisory 
committee on this project. Such a recommendation is not outstand- 
ing at the moment. 

Mr. McCone. I think, Mr. Chairman, that I would like to inform 
this committee that we have considered the question. We have sug- 
gested that it be reviewed by competent technical people. The pre- 
liminary opinion of those who are close is that the Sherwood project 
should remain at the same laboratories. It is now being carried on in 
four of them. 

Furthermore, we are providing to carry it on at the same level as 
last year. This is a difficult question; to evaluate at just what level 
you should carry on an effort of this type. We have had many dis- 
cussions and we feel that the level at which we are carrying it on is 
& very substantial one. 
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It runs considerably above $30 million for operating and for this 
facility. They carry on the operation in four laboratories. It is a 
hard decision. You could visualize if you could carry it on at half the 
level or twice the level. It is a long-range program. I think everyone 
has concluded now that it is somewhat more removed than was felt a 
couple of years ago. This has been progressing, but there has been 
no real breakthrough. 

Representative Hotirrevp. There is no crash program at this time? 

Mr. McCone. That’s right. That spark of hope we had 2 or 3 
years ago was that this was just around the corner. It now seems 
that there are quite a few corners to go around. 

Representative Price. Mr. McCone has already answered my ques- 
tion. I was going to ask what significance is attached to the fact the 
financial level of support for Project Sherwood remains about the 
same as last year. 

Representative Hotirretp. Mr. Ramey ? 

Mr. Ramey. In the past, your program has been going up at a 
fairly steep rate and you have also been adding facilities at a fairly 
steep rate and you have facilities under construction now, including 
those at Princeton. 

It would seem that you probably will need more operating funds 
to carry them on in the next few years, especially when these other 
facilities come into operation. If you start to level off you will have 
to cut down some of the project. 

Dr. Witt1AMs. It is true that in the budget that we are submitting 
for fiscal year 1960 the total dollar level in the operational budget 
is staying fairly constant. However, since the Princeton facility is be- 
ing fabricated out of operating budget funds and that operating 
budget fund is remaining constant while the fabrication costs are 
going down, the difference of the increasing true operation is taken 
care of in meeting demands in the occupation of those facilities by 
keeping the total constant. It is an anomolous situation because the 
Princeton stellerator was fabricated out of operating funds. 

Mr. Ramey. Not all of it was. 

Dr. Witt1ams. The machine, the facilities, the major facility; not 
the building. It is around $26 million for the facility and around $8 
or $9 million for the buildings. 

Mr. Ramey. So, if you keep providing more operating funds at 
the same level as you provided for fabricating the facility, then you 
will be all right in the future; is that right? 

Dr. Witu1AMs. We will be all right through fiscal year 1960, in our 
opinion. 

Representative Hortrreip. The next item, please. 

General Luepecker. Project 60-g-2, accelerator and reactor modi- 
fications, Brookhaven National Laboratory, $1,950,000. 

This project provides for improvements of varying magnitude to 
the research reactor, cosmotron, alternating gradient synchrotron, 
and other large scientific machines at Brookhaven National Labora- 
tory. The specific improvements that will be undertaken in fiscal year 
1960 will be determined to a large extent by the precise direction taken 
by the continuing rapid advances in accelerator and reactor tech- 
nology. 

These improvements will further increase the effectiveness of these 
machines as research tools. I have here a breakdown of the specific 
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improvements to each machine, but I believe you have this in your 
backup data. 

Representative Hotirretp. We will include that material. 

(The document referred to follows :) 


Accelerator and reactor modifications, Brookhaven National Laboratory, 
N.Y., $1,950,000 
This project provides for improvements of varying magnitude to the research 
reactor, cosmotron, alternating gradient synchrotron, and other large scientific 
machines at Brookhaven National Laboratory. The specific improvements that 
will be undertaken in fiscal year 1960 will be determined to a large extent by 
the precise direction taken by the continuing rapid advances in accelerator and 
reactor technology. 
The following items are illustrative of the work that may be undertaken under 
this project. 
Research reactor : 
Safety instrumentation. 
Improvements to auxiliary facilities. 
Cosmotron : 
Direct current power supply additions. 
Ripple filter for main magnet. 
Beam separation apparatus. 
Alternating gradient synchrotron: 
Direct current power supply additions. 
Shielding additions. 
Safety devices, such as vents and detection devices. 


Representative Houirrecp. The next, 60-g-3. 

General Lurepecke. That is for a transuranium lab at Oak Ridge 
National Laboratory, Tenn., for $1.2 million. 

This project provides for the construction of additions to the exist- 
ing isolation laboratory building at Oak Ridge National Laboratory. 


It will provide the type of laboratory facility required for handling 
transuranium elements. 

Additions will consist of a new two-story structure of approximately 
15,000 square feet and a one-story addition providing 17,050 square 
feet. 

Representative Horirretp. We will put the rest of that material in. 

(The document referred to follows :) 


Transuranium laboratory, Oak Ridge National Laboratory, Tenn., $1,200,000 


This project provides for additions to the isolation laboratory. The additions 
are required to develop processes for the handling of high-level neutron, alpha, 
and gamma emitting elements to separate transuranium elements such as 
americium, curium berkelium, and californium, and to refabricate these ma- 
terials into reactor targets for further irradiation. 

The additions will consist of, but not be limited to, hot cells with thick high- 
density concrete walls, hot laboratories, cold laboratory, cell operating access 
areas, a decontamination room, change facilities, chemical storage space, a glove- 
box assembly, and the necessary ventilation equipment. 

The present isolation laboratory, which was constructed in 1952, is used for 
final concentration and purification procedures for uranium 233, neptunium 237, 
and americium 241. It was built to handle high alpha emitters. However, work 
with the transuranium elements requires a facility that is capable of handling 
high neutron and gamma emitters as well as alpha emitters. 


_ Representative Price. Does that complete the physical research 
line items? 

Representative Hotirrevp. It does. 

Representative Price. Mr. McCone, I note in the backup material 
that the operating funds for the physical research program originally 
requested by the Research Division, have been cut a little over $11 
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million. Would you give me the figure as to the recommendation of 
the Research Division to the Budget ? 

Mr. McConr. Yes; I think I can give you the several figures. 

Mr. Burrows. The original submission by the Division of Research, 
including Sherwood, is $171.7 million. 

Representative Price. What was the figure ? 

Mr. Burrows. $171.7 million. 

Representative Price. Is that the original request to the Com- 
mission ¢ 

Mr. Burrows. Yes, sir; that is the original request. 

Representative Price. Including Sherwood ? 

Mr. Burrows. That’s right. 

Representative Price. What was the figure eventually ? 

Mr. Burrows. $152.4 million, including Sherwood. 

Representative Price. What were the recommendations of the Gen- 
eral Advisory Committee as to the level of support for the physical 
research program ¢ 

Mr. McCone. I do not have their exact recommendation. I think 
that it was in general support of a program about the level as re- 
quested by the Division, although I do not think that they expressed 
it specifically in terms of dollars. They have continually urged a 
special effort on research and development. 

Representative Price. Could you give us the number of projects 
recommended for the 1960 fiscal budget by the Research Division of 
the Commission ? 

Mr. McCone. Could you do that, Dr. Williams? 

Dr. Witu1aMs. These are the questions on the construction items? 

Representative Price. That is right. 

Dr. Wii1aMs. The projects which you have heard recounted here 
to be authorized were submitted by us. In addition, we submitted 
an item for the building additions for plant engineering officers and 
research shop at the Oak Ridge National Laboratory in the amount of 
$495,000; an item for the physics building at the Lawrence Radiation 
Laboratory in Berkeley in the amount of $2 million; and an item 
for a high flux magnet facility at the Argonne National Laboratory in 
the amount of $1,955,000. 

We also submitted an item for a 10-million-volt Van de Graaff ac- 
celerator at Oak Ridge National Laboratory in the amount of $2.4 
million and an item for a radiation chemistry laboratory at the Uni- 
versity of Notre Dame in the amount of $1.2 million. 

Representative Price. The items that you just read were those 
which were not approved by the Bureau of the Budget ? 

Dr. Wiiitams. Some were not approved by the Commission. 

Representative Price. Some were not approved by the Commission! 

Dr. Witu1aMs. That is right. 

Representative Price. Were they originally submitted to the Bu- 
reau of the Budget ? 

Dr. Wru1ams. I would like to refer that question to the table, if 
I may. 

Representative Price. Were any of these items mentioned by Dr. 
Williams submitted to the Bureau of the Budget ? 

Mr. Burrows. None of those items were submitted to the Bureau of 
the Budget except the high flux magnet laboratory for Argonne. 
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Representative Price. [If that magnet could be delayed without in- 
terference with the project, I certainly would not object to it, but that 
is in connection with the new accelerator at Argonne, is it not? 

General Lurpecke. Itis. 

Representative Price. Will it in any way delay the project if we 
do not authorize the magnet at this time, for fiscal 1960 4 

Dr. WiitutaMs. The high flux magnet facility would be of utility in 
making observations on the particles and reactions after the machine 
is finished. So, in a sense, it is not connected with the construction. 

Representative Pricr. In other words, you can defer the item with- 
out delay to the final completion of the accelerator; is that right? 

Dr. WituiaMs. That is right, sir. 

Representative Price. Could you give us the reason for failure to 
submit or approve at this time the radiation chemistry laboratory at 
Notre Dame? 

General Lurpecke. Yes, sir. We consider that one of the desirable 
facilities that did not quite meet the criteria under which we were 
examining the budget. It was not absolutely essential to getting on 
with the program. 

Representative Price. Could you give us an idea of what sort of 
project is going on at Notre Dame and the importance of the project ? 
General Lurpecke. I would like to ask Dr. Williams to do that. 

Dr. Witu1aMs. Professor Burton at the University of Notre Dame 
has been working on our off-site or Washington-designated contract 
for the order of 10 years. It is the largest of our university-sup- 
ported radiation chemistry projects. The work is spread throughout 
several buildings at the University of Notre Dame. This would as- 
sist in bringing that work together in one headquarters with increased 
effectiveness. 

Representative Price. Why would this project be listed among eight 
that must certainly have high priority of the Research Division? 
Taking into consideration the numerous projects that the Research 
Division would like to do—of course, they have to approach them on 
a priority basis—why would this project find itself so high on that 
priority list? 

Dr. Wiitrams. It was our considered judgment; I felt personally 
and the Division recommended strongly to this effect : That we needed 
further facilities, further emphasis on radiation chemistry and that 
this was an outstanding group of _— who could well do that work, 
and we wished to put it at that level. 

Representative Price. Is it important anywhere in the reactor pro- 
gram or any particular program of the Commission ? 

Dr. Witi1am. Definitely radiation chemistry, radiation damage, 
is directly related to the reactor development and reactor technology. 
The understanding of basic radiation chemistry is fundamental re- 
search having many applications to many practical matters in a very 
short time. 

Representative Price. Were there any projects that were in the 
1959 fiscal budget that were not funded ? 

General Lurepeckr. Yes, there were, sir. 

Representative Price. Could you list those? 

Mr. Burrows. The two accelerators for Penn State in the amount 
of $950,000 were not funded. Chemistry hot lab at Argonne in the 
amount of $4.4 million. Research and engineering reactor at Argonne 
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in the amount of $1 million. Van de Graaff accelerator at Argonne, 
$214 million. Research reactor at Ames, $3.8 million. 

Representative Price. Of those projects, which would you consider 
of the highest priority ? 

Dr. Wiu1aMs. These are in a package. In terms of what they 
are here now, I would say that the chemistry hot lab at Argonne Na- 
tional Laboratory is an upper-priority item in my own thinking at the 
moment. The research reactor at Ames Laboratory and the Van de 
Graaff accelerator at Argonne are about next. 

I would hesitate to separate them, depending on the circumstances, 
and since the thinking on the research and engineering reactor at 
Argonne National Laboratory is proceeding, there is no need to brin 
it up in our immediate priority list until it is more firmly settled 
The Pennsylvania accelerator is a matter on which we are negotiating 
with the university now and the priority is not determined. 

Representative Price. Is the hot lab at Argonne important to 
plutonium studies? 

Dr. Wriu1aMs. It is more for the handling of large quantities of 
transuranic material. 

Mr. McConr. The reason that that was deferred is that General 
Luedecke and I made a trip to Argonne to examine this and a few 
other projects. This is quite an intricate design. We were told there 
by the Argonne Laboratory management that a very considerable 
amount of time would be required to complete the designs and engi- 
neering of the plant. 

They were satisfied that if they could proceed with that work, then 
the project would not be delayed by failing to authorize the construc- 
tion of it at this time. They could not construct it this year anyway. 

Representative Price. Will you bring the committee up to date on 
the status of each one of the projects that is already authorized but is 
still unfunded? - 

Mr. McConr. Yes, we will do that. We have had the problem of 
going over the group of items totaling about $30-odd million that were 
authorized last year and there was only $15 million carried in the 
appropriation bill. 

We have to pick out the priorities as we would; we will bring that 
information into the committee, sir. 

(The information referred to follows :) 


Projects under the physical research program which were authorized in fiscal 
year 1959 but for which funds are not currently available 


Project No. Title Explanation 
| 


AUTHORIZED BY PUBLIC LAW 85-590 


| 2 accelerators, beam-analyzing system and $950,000 | Project under discussion 

| magnet, Pennsylvania State University, with university. 

| Pennsylvania. 

Chemistry hot laboratory, Argonne National | 4,400,000 | Deferred time schedule. 
Laboratory. 

Research and engineering reactor, Argonne | 1,000,000 | Deferred; does not met needs 
National Laboratory, design and engineer- of Laboratory. 


ing. 
Van de Graaff accelerator, Argonne National | 2,500,000 | Deferred for later considera 
Laboratory. 


on. 
Research reactor, Ames Laboratory 3, 800, 000 roe subject to further 
study. 
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Representative Price. Mr. Chairman, I would like to ask permis- 
sion of the subcommittee to include in the record information which 
I received from the Commission, under date of February 26, stating 
the level on each of the projects we have been discussing. 


Representative Hortrretp. Without objection, it may be included 
in the record. 


PLANT ACQUISITION AND CONSTRUCTION, PHYSICAL RESEARCH PROGRAM, 
FiscaL YEAR 1960 


I. Projects To Be Authorized 

Division President’s 
. Accelerator and reactor improvements, Brookhaven of Research budget 

National Laboratory $1, 950, 000 $1, 950, 000 

. Transuranium Laboratory, Oak ee National 
Laboratory 1, 200, 000 
. General plant projects 500, 2, 500, 000 
. Project Sherwood plant 1, 000, 000 


This project provides for the construction of supporting installations neces- 
sary at the several sites where controlled thermonuclear research is in progress. 
The controlled thermonuclear program, which has as its goal the controlled re- 
lease of energy from the fusion of light nuclei, is being actively pursued at four 
major sites (Oak Ridge National Laboratory, Las Alamos Scientific Labora- 
tory, Princeton University, and the University of California Radiation Labora- 
tory at Livermore and Berkeley), and is also supported by smaller projects at a 
number of other sites. 

Decisions concerning the assembly of rather sizable experimental models and 
their supporting installations in the controlled thermonuclear program are 
largely dependent upon the successful operation of smaller models and the 
resolution of a number of technical and theoretical problems. Recent develop- 
ments in the controlled thermonuclear program indicate that the progress in 
this field will continue and will probably warrant the initiation of one or more 


models of such size that additional facilities for the development program and 
the housing of research machines and their related power equipment may be 
required. Continued progress may be delayed if construction funds are not 
available for use immediately when needed. To prevent any needless delays in 
this research program, this project provides $2,500,000 for the construction of 
supporting facilities whenever necessary at the several sites where controlled 
thermonuclear research is in progress. 


Division President’s 
of Research budget 


5. Building addition for plant engineering offices and 
research shops, Oak Ridge National Laboratory___. $495, 000 


This project provides for building additions to ORNL research shop A 
(Building 2525) to expand the research shop facilities on the first floor and to 
provide space for the relocation and permanent housing of 175 engineering and 
administrative personnel of the Engineering and Mechanical Division. These 
personnel are now housed in temporary wooden buildings (3022 and 1000). 
Local climatic conditions and age have caused considerable deterioration to 
the wooden structures and architectural examination has indicated that exten- 
sive repairs will soon have to be made to these buildings. 

Since research shop A was occupied in May 1957, operations have demon- 
strated the inadequacy of the available space for storage of special tools, 
fabrication and assembly of precision equipment and large developmental 
equipment items, and maintenance of shop tools and equipment. This inade- 
quacy of space is primarily due to the growth of the laboratory’s research and 
development programs. 

The location of the Plant Engineering Department on the second floor of the 
main ORNL research shop building is proposed to permit closer cooperation 
between the scientists who require special equipment, the engineers who design 
it, and the machinists who do the fabrication. 
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Division President's 
of Research budget 

6. Physics Building, Lawrence Radiation Laboratory__. $2, 000,000  - ________ §, 10-1 

This project provides for a building of 60,000 square feet, containing office N 
space, light laboratory areas and special research facilities to accommodate the Thi 
activities of from 200 to 250 scientific personnel. These facilities will provide } Gri 
an extension of the physics research effort presently housed in Building §, fab 
the Central Research Laboratory. It will also provide permanent housing for eratol 
the computer facility and the film processing units currently located in Building an ad 
47. The latter building was originally designed for warehousing purposes and § ld! 
is too small to satisfy current space requirements for computer operations, The 

The requirement for the physics building results from three basic considera- feld « 
tions (1) present overcrowded conditions in existing physics research areas levels 
(2) additional space requirements to accommodate contemplated staff and | 2@vY 
program growth and (3) the need for a data and film processing center adequate | %"° 
to handle both the current and future work volume. shiel¢ 

The physics program is following a planned course of program development | %°W! 
which includes the use of the bevatron building addition as an experimental It) 
area, a third shift usage of the bevatron, and the impending test operation and the n 
usage of the 72-inch bubble chamber. The increased program activity asso tion, 
ciated with the use of these facilities will generate additional requirements for | @°T¢ 
computer usage in the reduction of data. Film processing facilities, currently imes 
being installed in Building 47, must be adequate to process the high volume of | @¢@ 
film to be turned out by the use of the 15-inch bubble chamber, the 30-inch that 
propane bubble chamber, and the 72-inch bubble chamber. Building 47 will not | "2¢ 
be adequate to satisfy the space requirements for both the computer and film | “vis 
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processing operations. No additional space is available to these functions. 
To provide space for physics research personnel, many temporary expedients 
have been taken. Despite numerous alterations to the building interior and the 
































































































































reassignment of space, Building 50, which houses most of the direct physics An 
staff, excluding the accelerator operators, is taxed beyond capacity. As addi- 410) 
tions are made to the physics staff, this situation becomes more acute. The } ™ 
space problem in Building 50 is accentuated as research tends to require great- 
er quantities of massive, complex equipment. Building 50, complete in 199 | 9 p, 
was designed and equipped to accommodate 190 people. The current comple 
ment in the building is 280. Th 
Division President’s | the 1 
of Research budget Notr 
7. High flux magnet facility, Argonne National Labora- Dam 
oii aahds ies mre aesee daiee we ee a at ee $1, 956,000 2a nizec 
This project provides for the construction of a building at the Argonne Na- a 
tional Laboratory. The proposed building will permit the study of experi- ~heg 
mental methods of producing pulsed magnetic fields in the megagauss region ae 
and of the behavior of various materials in these fields. The need for this re Divi 
search work arises from the construction of the 12.5 Bev. accelerator at Argonne th | 
National Laboratory. The accelerator is expected to produce particles of energy Pt 
higher than those previously produced and therefore will require higher mag- 
netic fields to deflect the various charged particles so that their moments can 
be measured. The 
This work will be started in a portion (approximately 6,500 square feet gross beer 
area) of an old construction warehouse to which minimum repairs are being erat 
made. The warehouse will be ready for occupancy October 1958 and will be and 
used for this work until the facilities proposed under this project are available. tinn 
However the warehouse facilities provide only about one-third of the working 
space that will be required by fiscal year 1960. Furthermore, the initial experi- 
ments will use 100 kilojoule capacitor banks and by fiscal year 1960 it is expected 
that the research staff will be using megajoule capacitors and examining 
alternate methods of energy storage. The warehouse facilities will not § | 5 
accommodate this equipment without extensive modifications. The warehouse 
facilities also constitute a fire hazard in the area which is being developed for T 
the 12.5 Bev. accelerator and should be removed as soon as adequate space for § proc 
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Division President’s 
of Research budget 
3 10-Mev. tandem Van de Graaff and building, Oak Ridge 
National Lawveratonyc_.~csccccccansncead iil. $2, 400, 000 

This project provides for the procurement of a horizontal 10-Mev tandem Van 
je Graaff accelerator at a cost of approximately $1 million and the construction 
ofa building addition at a cost of approximately $1.4 million to house the accel- 
erator and associated experimental equipment. The proposed building would be 
gn addition constructed adjacent to the east side of the high-voltage laboratory, 
puilding 5500. 

The ORNL high voltage laboratory has made important contributions to the 
feld of low energy nuclear physics. Studies of neutron interactions, of energy 
levels in light nuclei, of nuclear Q values, and of the structure of medium and 
heavy nuclei have furthered our understanding of the nucleus. Neutron cross 
sections have also proved to be of value in the design of nuclear reactors and 
shields. In the short time that it has existed, the high voltage laboratory has 
grown to be one of the leading centers for research of this nature. 

It is clear that the present emphasis in this field is toward pulsed beams (in 
the millimicrosecond region) higher beam intensities, improved energy resolu- 
tion, heavier bombarding particles, and higher bombarding energies. Further- 
more, aS experiments become increasingly complex, the preparation and setup 
times are becoming a major effort of the experimenter. At the present time there 
are approximately 16 physicists in the high voltage laboratory working on nearly 
that many different types of experiments. A generous amount of accelerator 
time has also been allotted to experiments undertaken by people from other 
divisions. All these things have resulted in rather tight scheduling of the two 
existing Van de Graaff accelerators (3 Mev. and 5.5 Mev.). On the 5.5 Mev. 
machine, for example, a given experimenter has use of the accelerator for 1 week 
about every 3 months. 

An effective long-range program should include an additional accelerator, and 
410 Mey. tandem Van de Graaff, or “Swindletron,” would best satisfy the require- 
ments of the high voltage laboratory. . 

Division President’s 
of Research budget 
9. Radiation laboratory, University of Notre Dame $1, 200, 000 


This building will provide a suitable laboratory and research facilities for 
the radiation chemistry program now in cramped and scattered quarters on the 
Notre Dame University campus. The AEC radiation chemistry project at Notre 
Dame is one of the largest off-site chemistry projects and this laboratory is recog- 
nized as one of the most outstanding in this field, both as a research center and 
a a laboratory for training graduate students. Consolidation of this program 
in more suitable laboratory space will greatly strengthen and facilitate research 
ina field which is basic to AEC program interests. 

In addition to the above items, the following were included in the Research 
Division’s submission subject to the development of a national policy concerning 
the construction of ultrahigh energy accelerators: 


1. Architect-engineering for MURA complex____-----_----_--- $2, 650, 000 
2. Laboratory, design buildings and site A—H, Stanford 


The items were eliminated from the budget since the national policy has not 
been formulated by the time the fiscal year 1960 budget was prepared. Reconsid- 
tration of the proposal by MURA, subsequent to a detailed review by the AEC 
and Brobeck Associates, has resulted in its being withdrawn. The AEC is con- 
tinning to support the research and development activities of MURA. 


Il. Projects to be amended 
Division President’s 
of Research budget 


1, 59-e-11—High flux research reactor, Brook- 
haven National Laboratory_.......-..-._-- +$9, 000,000 -+-$9, 000, 000 
This project was authorized in the amount of $1 million for design and advance 


Procurement. The requested amendment provides for construction of this item 
ata total estimated cost of $10 million. 
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Division President's 
of Research 
2. 59-e-12—-Research and Engineering Reactor, 


Argonne National Laboratory +$8, 575, 000 


Further review of this project by the Argonne National Laboratory has in- 
dicated that the proposed project would no longer be adequate for the needs of 
the laboratory and therefore was not one which the laboratory would propose 
constructing. The laboratory has been giving serious study to a type of reactor 
which they feel would meet the requirements of their developing research 
program. 


III. Projects authorized that require funding in fiscal year 1960 


Division President's 
of Research budget 
. 4019—Alternating gradient synchrotron, Brook- 
haven National Laboratory +$5, 000,000 -+$5, 000, 000 
. 57-d-1—High energy accelerator, Argonne Na- 
Cetin: Fahobnbory.. 6 tS +15, 500,000 +15, 500, 000 
Projects 59-e—-1 through 59—-e-15 were partially funded in the fiscal year 1959 
Appropriation Act. The following list indicates those projects, that have not been 
funded in fiscal year 1959, and therefore constituted the Research Division’s re- 
quest for funds in fiscal year 1960. 


Division President’s 
of Research budget 


3. 59-e-1—-Accelerator improvements, University 
of California Radiation Laboratory___.__--- $525, 000 $525, 000 
4. 59-e-3—Two accelerators, Pennsylvania State 
University 950, 000 
This project is currently under study with Pennsylvania State University. A 
revised proposal has been received from the university, and is now being 
evaluated. 


Division President's 
of Research budget 
5. 59-e-7—Chemistry hot laboratory, Argonne Na- 


tional Laboratory $4, 415, 000 
6. 59-e-12—Research and engineering reactor, Ar- 
gonne National Laboratory, design and engi- 
neering 
Refer to item 2 under Section II; Projects to be amended, concerning the status 
of this project. 
Division President's 
of Research budget 
. 59-e-13—Van de Graaff accelerator Argonne Na- 
Homal -Laecntere 3... aimee $2, 500, 000 


. 59-e-15—Research reactor, Amea Laboratory_- 3, 765, 000 


FiscaL YEAR 1960 OpeRATING EXPENSES, PHYSICAL RESEARCH PROGRAM 


Division President's 
of Research budget 


Physical research program $171, 700,000 $152, 400, 000 


The reduction of $19,300,000 in the Division of Research submission reflects a 
decision by the Commission, within overall budget limitations, to provide only 
the funds necessary to cover the estimated annual rate to be reached in June 1959 
for this program, and to provide the additional necessary funds occasioned by 
the start-up or increase in costs associated with the operation and research with 
medium and high energy machines. 

The amount shown in the President’s budget to Congress includes $900,000 
for the purchase of a tandem Van de Graaff for off-site usage. This item was 
budgeted by the Division of Research under its regular operating program 
whereas the President’s budget shows this item under another portion of the 
budget entitled “Goods and services on order as of June 30, 1960.” For compa- 
rability purposes it appears here under the physical research program in both the 
above figures. 

The Division of Research submission included necessary operating funds 
($4,800,000) that would be required to initiate an ultrahigh energy accelerator 


program should national policy indicate that such a program be started in 
fiscal year 1960. 
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In addition to the figures shown above in the Division of Research submission, 
an amount of $6 million was submitted for “Goods and services on order (June 
30, 1960)” to serve as a contingency for controlled thermonuclear research in the 
event of a breakthrough on this project. This contingency is not included in the 
President’s budget. 

Representative Hosmer. I have a question with regard to the phys- 
ies building at the Lawrence Laboratory ; 60,000 square feet of addi- 
tion to the physics building at a cost of $2 million. 

I have difficulty trying to project that cost in relation to the size 
of the building. It would be roughly $33 a square foot for construction 
cost. Can anybody explain that ? 

Mr. McCone. | did not check the estimate in detail, Mr. Hosmer. 
It did not appear to me to be particularly out of line in view of the 
complexities of a laboratory building. 

Representative Hosmer. If it included a lot of equipment, that is 
one thing. But if it is only the building that is something else. 

Mr. McConr. It includes some equipment. In laboratory buildings, 
the wiring, the special piping, the compressed air, and similar features 
that you supply throughout the building run up the cost. 

Representative Hosmer. That is two or three times the ordinary 
building. 

General Lueprecke. That is 60,000 square feet and houses 200 to 
250 scientific personnel. Since we do not recommend it, I do not 
have the breakdown and backup data here. We can supply it. 

Representative Hosmer. I am wondering if some of thas estimates 
do not come in pretty well frosted up and if we could not get down 
to actually a functional type of building. The conditions are ter- 
ribly crowded out there. Last year the committee pushed hard to 
provide facilities so that we could get more use of the bevatron and 
other heavy installations, capital items that we have in there. It 
seems that 1f we do not follow it up now with adequate space for the 
people to work in, we might as well not have made the investment in 
the first place. 

But it does seem to me that this cost is a little out of line. Perhaps 
if we examine this cost more thoroughly and bring it into line, this 
would make it an attractive investment. 

Mr. McCone. Mr. Derry is here. 

Mr. Derry. Mr. Hosmer, the costs of the laboratory which you 
describe, that is, a hot laboratory or chemical laboratory, normally 
run from $35 to $50 a square foot. This includes equipment, of 
course, but those are high cost installations. 

Representative Hosmer. You do not have hot cells in this place? 

Mr. Derry. No. A hot cell could run it up to $100 a square foot. 
Hot cells are very expensive affairs. Our experience is comparable 
with the experience of industrial type laboratories. 

Representative Hosmer. You want to put light laboratories in 
there; you want to put office space in there and some special research 
facility. You want to put a lot of equipment in there for develop- 
ing your film and items like that. 

t does not seem to be all laboratory cost. I only bring the matter 
up and I do not want to go into any further detail. 

Mr. Derry. We have examined the cost of each one of the projects 
submitted here and we are in accord; we believe that these costs are 
reasonable costs; they are not out of line. 
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Representative Hosmer. We did want to build it up so you could 
use the bevatron on three shifts and get your experiments set up out- 
side so that you could run them practically one right after the other, 
We would not want to see the whole operation backed up because your 
people had put a freeze on it. 

Mr. Derry. I can assure you that the bevatron is running three 
shifts 7 days a week. 

Mr. Ramey. Is this in addition to that main laboratory building, 
the one with the fine view there? 

Dr. WititiaMs. This is supplementary to the building. Whether it 
is physically connected or not, I don’t recall. 

Mr. Ramey. Can we have a comparison of what the cost of the 
additional space is with the original space ? 

Mr. Derry. I could furnish that for you. I think it ought to be 
put into perspective with the escalated costs. 

Mr. Ramey. Costs have gone up? 

Mr. Derry. Yes, sir; they certainly have. 

(The information referred to follows :) 


Comparison of budget estimate for proposed physics building with actual cost of 
Central Research Laboratory Building No. 50, Berkeley, Calif. 


| Budget Actual cost of 
| estimate building 50, 
for physics adjusted to 1959 
| building price level ! 


Se a se oe | 


(a) Engineering, design, and inspection | $150, 000. 00 $83, 600. 00 
(6) Land and land rights 0 0 
(c) Construction: 
1. Improvements to land____......---. Setanta dsieibepesieeai 45, 000. 00 32, 622. 00 
Dh IN ol inde sp twdetdiud a cbiddductthdnatelerdidetaelnlal 2 1, 545, 000. 00 3 1, 264, 292, 00 
3. Other structures. 0 0 
. Utilities. 40, 000. 00 19, 866. 00 
5. Equipment 90, 000. 00 51, 620. 00 
5. Removal cost, less salvage -_ 20, 000. 00 0 
(d) Contingency -- 110, 000, 00 0 


2, 000, 000. 00 1, 452, 000. 00 
31. 20 


1 Engineering News-Record Building cost index used for adjustment. 
2 60,000 square feet at $25.75 per square foot. 
3 46,566 square feet at $27.15 per square foot. 


Representative Hotrrretp. May we proceed now? Weare going to 
adjourn at 5. Let us take up biology and medicine and isotopes devel- 
opment. 

Project 60-h-1. 

General Lurpecke. Project 60-h-1, installations for support of bio- 
medical research project in atomic energy, $2 million. 

This project provides for miscellaneous construction that may be 
required in the conduct of biomedical research programs in atomic 
energy, including the study of radioactive fallout problems, and bio- 
logical hazards of radiation, 

Approximately one-half of this project will be devoted to the con- 
struction of animal-holding facilities required in connection with an 
experimentation directed toward determining the biological effect of 
chronic low-level internal radiation on such animals as dogs, sheep, 
swine, cattle, and so forth. These facilities will be located at Argonne 
National Laboratory and Livermore National Laboratory, the Uni- 
versity of Tennessee, Iowa State College and University of California. 
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The balance of the project provides for the construction of physio- 
logical and radiobiology laboratories at Hanford, Lawrence Radia- 
tion Laboratory, University of California at Berkeley, and University 
of California Medical School. 

Representative Hoxirretp. We had some testimony today from Dr. 
Libby and Dr. Dunham on the importance of these fallout studies. 
Here we find a request for $3 million cut to $2 million. 

Do we need all the facilities requested for important animal research 
and work on fallout effect? It is a small item but it is a one-third 
cut. It seems to me it is pretty important. 

Dr. Dunuam. The original $3 million figure was arrived at by add- 
ing what looked like everything we could usefully do in the way of 
construction in the coming fiscal year. We find, however, that in 
talking with laboratories and with the individual universities that we 
will not be slowing the program if we have a full $2 million for mis- 
cellaneous construction. 

Representative Hourrrep. That is cutting it pretty fine, a 3314 per- 
cent cut. Do you think that in the facilities that exist, with this cut 
to $2 million, you can go ahead with a good-sized program ? 

Dr. Dunuam. That is right. You will recall we had $2 million 
last year. That construction is coming along now. This will be 
added to it. 

Now, it might be interesting to point out that on the Davis project 
we spent about $200,000 this current year. We will also apenill sheet 
$131,000 next year. Their original estimate for the next year, fiscal 
1960, was nearly twice that much a year ago. 

It now turns out they cannot use it at this time. I think this isa 
perfectly reasonable figure. 

Representative Ho.irretp. I notice you have knocked out the bio- 
medical reactor completely. How do you feel about that? 

Dr. Dunnam. This one I am quite embarrassed about because it is 
one that I and my staff feel is a very important project. On the other 
hand, it is one that has to be at a national laboratory because it is not 
too safe a reactor inherently. 

We have discussed it with the three or four labs where it could be 
done and none of them is ready for it at the present time. I am hop- 
ing by the fiscal 1961 budget we will be able not only to point out the 
need for it but actually have a location for it. 

Representative Hoxirretp. You say it is a dangerous type of 
reactor ¢ 

Dr. DunHAm. It is a pulse reactor. It is almost a runaway propo- 
sition. I think it probably is a safe thing but the Reactor Hazard 
Evaluation Committee is a little hesitant to have it at the campus. 

This would be very important if there are no more surface tests 
because it will give pulse of both gamma rays and neutrons compara- 
ble to what would be obtained from a nuclear weapon. It also has 
another very important value in that a very slow, high-intense radia- 
tion will give us a lot of fundamental knowledge and very early bio- 
chemical change such as change in genes and genetic material which 
cannot be obtained otherwise. So it is something we do want to go 
ahead with, but I think it does have to wait until 1961. 

Representative Hontrretp. You spoke about a location. Do you 
mean you would not put a thing like this at a laboratory like Berke- 
ley; you would take it out to Arco? 
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Dr. DunuAm. No; it would be at Oak Ridge, Argonne, or Brook- 
haven. It might even be at Berkeley because it is not a big thing, 
but it is a thing you would not want in a hospital compound. I think 
there may be enough room on the hill to have it at Berkeley. 

Representative Horirreip. Let us go to the next one. 

General Lurpecke. Project 60-i-1, high-level radiation develop- 
ment laboratory, $1,600,000. This project provides for the construe- 
tion of a laboratory at a site to be determined to be used for research 
and development studies on isotope production products and physical 
characteristics and principles fundamental to industrial application of 
radioisotopes and radiation sources. 

Many practical applications of byproduct neutron sources of radia- 
tion power are at the stage where proper evaluation can be made only 
if engineering information on source technology is obtained. In ree- 
ognition of this, it is proposed to procure large quantities of cobalt 60 
and fission products for fabrication for large-scale radiation sources, 
to obtain information on the characteristics of irradiators of various 
designs, for the comparison of efficiency of radiation source uses of 
cobalt 620, various fission products, and fuel elements. 

Chairman Anperson. Did we not authorize one last year, one of 
these? What happened to that ? 

Mr. Burrows. Nothing was authorized for this purpose. We had 
authorized a laboratory for purpose of further study and development 
of isotopes which is still under design. This is a different project. 

Mr. Ramey. It was for industrial use? 

Mr. Burrows. This is more for study of isotopes in connection with 
industrial uses and their application to industrial uses. 

Mr. Ramey. I think that was justified the same way, was it not? 
I think Mr. Pittman talked about that. 

Dr. ArrersoLp. We have in the 1959 budget $1.6 million for a 
facility which we call the gamma products development irradiator, 
which will be built for industrial use, and we had asked for expression 
of interest by industry if they needed such a device. It turned out 
that we were a little premature; that a great deal of development 
work needs to be done in this field of high-level radiation; that 
industries are not ready to handle millions of curies of cesium and 
cobalt. It would be desirable to put this at a Commission facility 
such as Brookhaven. We would propose to handle very large sources 
of fission products. 

Mr. Ramey. Does not a North Carolina outfit have an interest in this 
down there in the tri-cities of Chapel Hill, Duke, and so on, in this 
facility ? 

Dr. Arpersotp. We would not propose to build both of these. If 
we find that this year we could build a commercial facility, we would 
do so. But our understanding is that we have to do a lot more radi- 
ation engineering before we can interest industry in going ahead with 
their own capital at this time. 

Representative Hortrretp. This is not a substitute for the one of last 
year; it is in addition to it? 

Dr. ArpersotD. This would be a fundamental approach, a radio 
engineering approach. We would not propose to run through tons of 
product, but we propose to try different products in a very flexible 
facility. 
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Representative Honirrerp. Are you going ahead with the one we 
authorized last year ? 

Dr. Arpersotp. No, sir. We will do either one or the other. 
would like to move this one up this year. 

Representative Horirrep. You have not canceled the other one, 
have you? 

Dr. Arsersotp. We propose to cancel it if it is not going to be built 
by industry. 

‘Representative Horirrerp. Is this a way of getting $1.6 million more 
to play with? 

Dr. Arpersoip. No, sir. 

Representative Hoxirretp. That is the way it looks to me. Take 
the next item. 

General Lurpecke. Project 60-i-2, radioisotope process develop- 
ment laboratory, $1.5 million. This project provides for construction 
of a lab at a site to be determined, to be used for research and develop- 
ment studies for isotope production processes and physical characteris- 
tics and principles fundamental to industrial application of radio- 
isotopes and radiation sources. Beginning in the fiscal year 1959, a 
development program was initiated to study representative problems, 
particularly in the field of industrial uses, and to publish the informa- 
tion to stimulate ideas. The project to be pursued will provide in- 
formation of a type obtained from pioneering research to be used in 
stimulating applied research. 

Included in the work to be undertaken in this lab are chemical 
engineering studies, investigations of processes requiring high radia- 
ton levels with cobalt 60 and fission product sources, tracer studies, 
instrumental development, and process control studies. The proposed 
laboratory would be of reinforced concrete, structural steel frame, 
2,000 square feet. 

Representative Horirietp. Are there any questions ? 

We have one more item there in isotope development, 60—j-1. 

General Lurpecke. Yes, sir, project 60-j-1, radioisotope production 
area expansion and modification at Oak Ridge National Laboratory, 
Tenn. 

This project provides for various alterations, additions, and modi- 
fications to the ORNL radioisotope production area. Illustrative of 
the types of the modifications beng considered are additional space 
to provide adequacy of production of radioactive gases, facilities in- 
cluding additional shielding, remote canning equipment to provide 
greater safety in packaging and shipping of radioisotopes, modifica- 
tion to permit production of radioisotopes not presently obtainable 
from a fission products pilot plant, and hot cells and laboratory 
space required to increase the effectiveness of research and develop- 
ment on radioisotopes. 

Representative Hoxirreip. Are there any questions ? 

There is one item that was left out. A hot laboratory for isotope 
separation of radioactive neutrons at Oak Ridge. That was $1.2 
million. That was denied by the Budget Bureau. What is your 
thought on that? 

General Lurpeckr. We felt that, with the additions we had asked 
for, we could go along in a safe manner without that particular 
facility. 


We 
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Representative Hoxirrevp. This is the last item we are going to 
take up. 

I would like to call attention in the record that the figure submitted 
to the Bureau of the Budget for all of the projects was $203,278,000, 
and the final amount that was allowed was $115,500,000, which is 
almost a 50-percent cut of $203 million. 

This is the last item we will take up today, and we will have to 
adjourn subject to the call of the Chair. Before we adjourn, I have 
a letter under date of January 26, which was sent to me from the 
American Public Power Association, and the subject is “Problems 
Associated With Capital Subsidies to the Utilities.” I would like to 
submit that for the record. 

Representative Hosmer. Would that be more appropriate for the 
902 hearings? 

Representative Hotrrtecp. I have no objection to its going into the 
hearing. Mr. McCone’s statement today does take up capital sub- 
sidies and asks for $30 million in that field. I will be glad to defer 
to my colleague and put it in the 202 hearings at the point where the 
subsidies were discussed there. We will submit a copy of this to the 
Commissioners for their information because some of the criticism 
in this will be brought up for discussion during the discussion on the 
subsidy part of Mr. McCone’s statement. 

(The letter referred to appears on p. 355.) 

Representative Hortrretp. The committee stands adjourned subject 
to the call of the Chair. 

Thank you, gentlemen. 

(Whereupon, at 5:05 p.m., Friday, February 27, 1959, the com- 
mittee was adjourned subject to call of the Chair.) 
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MONDAY, MARCH 23, 1959 


Coneress oF THE UNITED StaTEs, 
SUBCOMMITTEE ON LEGISLATION, 
Jornt ComMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The Subcommittee on Legislation met at 10:10 a.m., pursuant to 
call, in F-88, the Capitol, Hon. Chet Holifield (chairman of the sub- 
committee) presiding. 

Present were: Senators Albert Gore and George D. Aiken; Repre- 
sentatives Carl T. Durham, Chet Holifield, Melvin Price, James E. 
Van Zandt, and Jack Westland. 

Also present : James T. Ramey, executive director; John T. Conway, 
assistant director; David R. Toll, staff counsel; Edward J. Bau- 
ser, technical adviser; and Messrs. George E. Brown, Jr., George F. 
Murphy, and Richard Lunger, professional staff members; and Ber- 
nard V. Dvoskin, GAO consultant, Joint Committee on Atomic 
Energy. 

Representative Hottrretp. The subcommittee will be in order. 

The Subcommittee on Legislation of the Joint Committee on Atomic 
Energy is meeting today in executive session to receive testimony on 
classified projects in S. 1194 and H.R. 5106, the AEC authorization 
bills for fiscal year 1960, and also to review the status of certain 
prod ects authorized in previous years by the Joint Committee and the 

ongress. 

As in the past, the transcript of this record will be reviewed after 
the hearings by the AEC Division of Classification to delete classified 
omy and then the unclassified version of the hearings will be made 
public. 

The subcommittee hopes to complete today all phases of the author- 
ization hearings except those pertaining to the civilian nuclear power 
program, which will be considered Tuesday through Thursday of 
this week and also the week of April 13-17, 1959. 

The general order of proceeding as we have planned it today will be 
as follows: 

First, we will commence with project 60-c-1 (see p. 125), at the 
bottom of page 2 of the bill, which we were discussing during our 
last meeting in executive session on February 27, 1959. Then we will 
continue with each additional item on pages 3, 4, and 5 of the bill, 
with opportunity for any committee member or staff member to raise 
any questions to supplement the testimony already received in public 
hearing. 
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Second, after completing the projects on pages 3, 4, and 5, there 
may be a few additional questions on the items on page 2 covered 
during the February 27, 1959, hearing. 

Third, the subcommittee has a number of questions on the charts 
dated February 19, 1959, which AEC has submitted in response to 
committee questions, concerning projects previously authorized. 

Fourth, this afternoon, commencing at 2 p.m., Admiral Rickover is 
scheduled to testify before the subcommittee concerning a project 
which he believes is important. 

Turning now to the atomic weapon construction projects, I pointed 
out during the February 27, 1959, hearing that the Commission 
originally requested $26,900,000 for such projects, However, upon 
review by the Bureau of the Budget, this was reduced to $16,433,000, 
a cut of more than $10 million, or a 38.9-percent cut for atomic 
weapons projects. 

General Starbird in his testimony of February 27 stated that, asa 
result of the test series which ended in October and the moratorium 
discussions with the Russians, certain projects were rephased and the 
AEC dropped other items. We will have some questions about the 
projects which were dropped. 

As for project 60-c-1 for weapons production, development, and 
test installations, a cut was made from $15 to $10 million. My open- 
ing question, therefore, gentlemen, is: How will this cut affect our 
atomic weapons program ? 


STATEMENT OF A. R. LUEDECKE, GENERAL MANAGER, AND 
MEMBERS OF STAFF, ATOMIC ENERGY COMMISSION 


General Lurpeckr. Mr. Chairman, thank you. General Starbird 
will respond to that question. 

General Srarsirp. Mr. Chairman, I don’t think that this cut will 
have any impact on the weapons program. At the time we made our 
initial estimate on the budget which went up to the Bureau of the 
Budget, we requested $15 million. As I brought out last time, there 
have been certain clarifications of the situation since that time. We 
now believe that we can accomplish the essential projects that will arise 
during the year with $10 million in lieu of the $15 million earlier 
requested. 

Representative Hoxtrretp. What caused you to believe you could do 
this work for that much less money? That is almost a 40-percent 
cut. Was there some increase in technology or a decreased require- 
ment for weapons? 

General Srarsrep. It was neither directly, sir. The main thin 
that happens that requires substantial expenditure from this fund 
normally is the emergence from a test series of some new ideas which 
must be thrown immediately into development or production. From 
the particular series that was going on in October there are certain 
refinements of earlier techniques which should be exploited. How- 
ever, this $10 million we believe is adequate to exploit that technol- 
ogy. We are halted, of course, from another test series at least 
through the 31st of October of this year. We believe the lesser 
amount reflects our current situation as far as new developments are 
concerned that might become available. Also with the moratorium 
on testing and to push forward certain things that we were consider- 
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ing for a later time, we have a rearrangement of the priorities within 
the fiscal year 1959 projects of the same category and we have moved 
into the 1959 projects certain things we were considering accomplish- 
ing initially under the 1960 project. 

Representative Durnam. Could you give us a general breakdown 
between the laboratories and the actual testing as to the amount of 
money involved? Is that possible? 

General Starsirp. I can give a general breakout, sir. 

Representative Duruam. I can see where you would have a cut- 
back probably due to the lack of testing, but I am a little bit worried 
about the laboratory work. 

General Srarsirp. We are considering items in the nonnuclear test 
field; such things as steel spheres for enveloping the high explosive. 

I would say about four-tenths of the $10 million would probably 
go for this type of activity. About six-tenths would go to improved 
developmental] facilities that I mentioned or actually making modifi- 
cations in some of our existing plants. 

Representative DurHam. Can you assure the committee this will 
not in any way interfere with the development of weapons? 

General Srarsirp. I can so assure the committee, sir—to the best 
of my belief. 

Representative Hoiirtetp. You have cut out completely your high- 
explosive development plant at Livermore. How can you cut that 
out ¢ 

General Srarsirp. This is again a modification inemphasis. What 
we have done is this. We have been developing a highaseaivs 
test area in Livermore over a period of years. This was an increment 
to continue to develop added capacity of the general type we had be- 
fore—fabrication facilities, small test bunkers, and the like. When 
we had this change we could do one thing that we worked out with 
Livermore and that was to put in one of these test spheres. We 
didn’t want to put that sphere in the Livermore area proper so we 
decided to put it in the Nevada test site at an estimated cost of around 
$3 million. The type of activity that was going to be carried by the 
initial $2 million that we had in the budget is now going to be shifted 
over to this testing in a sphere and for this reason the laboratory 
thought—and I agree—that they probably should not go forward 
with an additional increment of the normal addition to the facilities 
at the area of Livermore. 

Representative Hortrreip. Do you have sufficient funds now avail- 
able for the project? 

General Srarsirp. There are sufficient funds not only for this par- 
ticular project, but there is a possibility that out of the 1960 increment 
that we are requesting that we would do a similar thing in the Los 
Alamos area. There are sufficient funds for these two, sir. 

Representative Hortrreip. Is this going to be in Nevada? 

General Srarsirp. This will be in Nevada for Livermore. 

Representative Hotrrretp. Would you be able to build it cheaper 
than if you built it near Livermore? 

General Srarsirp. No, sir. 

Representative Horirretp. I notice you have also eliminated the 
special chemistry building at Livermore. Was that related to this 
project ? 

General Srarsirp. No, sir; it was not directly related. There are 
two little additions--the special chemistry and the diagnostic labora- 
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tory. These were two projects that we intended to do in fiscal year 
1960. One involves an addition to the existing structure where we 
handle quite highly radioactive materials. We feel that, due to the 
test moratorium particularly, it is of great importance to go ahead 
with that during fiscal year 1959, so we are going ahead with that 
in 1959. At the same time the other small laboratory is a laboratory 
to pick up certain high-explosive chemical analyses that we are now 
doing. We feel that for safety reasons that ought to be moved out 
from where it is now being accomplished and done so as early as 
possible. So we are picking that up out of the 1959 contingency 
projects. 

Representative Hourrretp. Have you started construction on these 
buildings? 

General Srarsirp. Neither one has started, sir. The engineering is 
being accomplished and we have requested an apportionment of the 
funds concerned. 

Representative Hortrretp. When do you intend to start it and when 
do you intend to complete it ? 

General Starsrrp. I would hope the two smaller laboratories would 
be able to start before the end of the fiscal year and the completion 
time would probably be of the order of 9 months to a year. 

Representative Hottrretp. Those would be built in Livermore? 

General Srarstrp. This would be in Livermore. They are small 
things so that we can handle highly radioactive or the explosive things 
in a more satisfactory manner. 

Representative Hotirtetp. Those items will be built. 

General Srarsirp. They will, sir. 

Representative VAN Zanpt. Mr. Chairman, may I ask about this 
project 60-c-1. This is just to refresh my memory. Shifting this $10 
million will not in any way retard weapon development for fiscal 
1960 ? 

General Srarsirp. In my opinion that is right, sir. 

Representative Hotrrrerp. Is that because you are going to do less 
or are you just going to slow it up and carry it over into the next year! 

General Srarpirp. [ think in simple statement, sir, the reason is we 
vizualize the need for these undetermined facilities will be less in a 
large part due to the fact that we are in a moratorium period. 

Representative Van ZaNnpr. May I pick up there, Mr. Chairman? 
In the event that the moratorium is concluded the 31st of October of 
this year, by having less money available as a result of the 1960 ap- 
propriations will the weapons development be retarded then? 

General Srarsirp. I think not even then, sir, because I believe by 
readjusting what we are thinking now under the moratorium situation 
we can certainly get by until we could come back to Congress again. 

Representative Van Zanor. There is sufficient flexibility for you 
to either continue on under a moratorium or continue when the mora- 
torium is lifted as far as weapons development is concerned. 

General Strargrrp. That is my opinion, sir. 

Representative Hortrtetp. Let’s consider that machine shop at 
Sandia Base for $1,142,000. I remember General Starbird explaining 
they were going ahead on this out of 1959 money. Was it planned 
for this installation to be constructed as a Government facility or was 
it planned as a Government facility for the use of Sandia Corpora- 
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tion? On what basis was this planned? What was the purpose for 
this machine shop ? 

General Srarsirp. To answer your first question, sir, it was planned 
initially to go ahead as a Government facility. It is still planned to 
go ahead as a Government facility. In explanation, the Sandia Cor- 
poration is of course a corporation created entirely to operate a Gov- 
ernment operated and owned facility—the Sandia Laboratory or the 
laboratory for developing the nonnuclear parts of weapons. All of 
the facilities of the Sandia Corporation are Government facilities. 
The Sandia Corporation is a corporation that operates this particu- 
lar laboratory on a nonprofit, nonfee basis. 

Secondly, the current machine shop facilities are overloaded. 

tepresentative Houirtecp. I know the work that Sandia Base is 
doing in its weapons assembly and development. It just occurs to 
me that if the crowded and overworked conditions are as you describe 
them, this elimination would certainly not relieve the crowded situa- 
tion there. 

General Srarsirp. I probably didn’t make that clear, Mr. Chair- 
man. What we are doing is moving that from the original fiscal year 
1960 program into the 1959 program. We are going ahead with that. 

Representative Houirm.p. You are going ahead. 

General Srarsirp. That is right, sur. We have moved it up into 
the earlier time. 

Representative Hortrierp. I assume for all of these things you 
originally asked for in 1960 you must be canceling or offsetting with 
some cancellation of other items which you have had authorized and 
funded for 1958 or 1959. There must be a list of cancellations of 
previously funded and authorized projects. 

General Srarsrrp. No, sir; they are being put in the 59-b-1 project 
which corresponds with the 60-c-1 project. It is true there were 
many things we were considering doing which now we are no longer 
considering doing because of changes in the program. We have found 
that we need these things that we are moving up at an earlier date. 
We are, therefore, picking up these things in 1959. There are certain 
of the items that we were thinking of in 1959 that we are still think- 
ing of in 1960. As I believe I testified last time, I have gone to the 
field and asked the field what projects they think might develop dur- 
ing 1960 against this 60-c-1 project in 1960. They have a list that 
they are thinking of that is twice as big as the $10 million. However, 
it is customarily true that this far in advance there are many things 
that they think of which do not develop or which are duplicative and 
when the time comes we are able to go back to a lesser sum and still 
not hurt the development program. 

‘Representative Hoxtrietp. Does that apply also to your water sup- 
ply system at Livermore? 

General Srarsirp. No, sir; the water supply system at Livermore 
is an addition to the system to take care of our long-range needs at 
Livermore and to improve the quality of the water. Right now we 
are having to haul the highest quality water. However, it is a project 
that we have been engineering over several years and I am still not 
completely happy that we have the best plan for it. We are looking 
further at this requirement. Certainly it does not hurt in any way 
the weapons program to defer this water supply for another year. 
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Representative Horirretp. Have you got enough funds in here for 
the maintenance and caretaking—the housekeeping, you might say, 
for both of the test areas, Eniwetok and Nevada ? 

General Srarsirp. We have,sir. Of course, part of the maintaining 
is in the operating funds, as I mentioned last time, but did not go into 
detail on. We had planned the construction of certain new and addi- 
tional and operating features out of the fiscal year 1959 money which 
we have now frozen. Those moneys are not moneys tied to particular 

rojects. The authorizations that have been given me in the past 

ave been ones which were flexible to reflect the necessity that we be 
able to cover the needs as they develop. There is sufficient funds 
available in the way of plant and equipment funds and sufficient 
authority to cover what we believe will come under the standby situa- 
tion and in fact to cover us, should we go back to testing. 

Representative Horirtetp. In other words you feel you have enough 
to go ahead in case there is a breakup of the moratorium ? 

General Starsirp. I think we would have enough money in there to 
cover us for whatever scale of testing we would be able to accomplish 
if we went back, sir. 

Mr. Totx. General, last year there were two projects—59-c-2 and 
59-c-3—for base construction at Eniwetok and the Nevada test sites, 
respectively. You testified last year as to the purposes for which 
this money would be used. Have those funds been used to improve 
those test areas? 

General Srarsimrp. They have been used in part only. The main 
things frozen in the Eniwetok test site are two. We were going to go 
ahead with a big hangar, a second hangar. The funds for that have 
been frozen. I think it is around $900,000 that are involved. A 
second item which is frozen is an additional generating and water 
distillation unit. 

At Nevada there are certain small facilities frozen but the others 
have been gone ahead with. Generally, of course, for Nevada, be- 
cause we were testing this October, we did go ahead with most of the 
facilities that were really needed there. 

Representative Duruam. You are not asking for a rescission of 
those funds? . 

General Srarsiep. No sir. 

Representative Durnam. You want to hold them ? 

General Srarsirp. I think we should under the current situation 
hold those funds. 

Representative Durnam. That is what I am wondering about. Do 
you think it is wise to go before the Appropriations Committee with 
a carryover from a previous year and with no determination as to 
whether you are going to spend that money ? 

General Srarsirp. I think when the situation clarifies, sir, as to 
the future of the test sites, we will want to go one way or another. 
Either we will want to take those moneys and put them into features 
that will give the test site a longer range, the ability to stay on standby 
or alternatively if we go back to testing we will want to use them to 

ut in features for the test series themselves. We did cut back, Mr. 

urham. We did carry initially an additional authorization in 1960. 
We did drop out the 1960 authorization because we didn’t think that 
with the moratorium of a year that we would need the 1960 money. 
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Representative Durnam. I would think beyond a year, if the funds 
are not expended, it is just good business practice to rescind those 
funds and ask for them again if you need them. 

General Strarsirp. The difficulty comes about if the Congress should 
be in recess at that time. Then we would not have anything to go on 
until the Congress came back. You have always been most generous 
to us in pushing through things we need in a hurry, but there is noth- 
ing we can do 1f you are out in recess and we have no money. 

Representative Durnam. I think it is a general practice we follow 
in all of the armed services and other committees. That is why I 
raise the question. I can see a little difference though in some of 
their projects because a lot of those are basic research and require a 
longer time to get into operation. 

Representative Van Zanpr. I have several questions. First what 
is the Mound Laboratory, Ohio development ? 

(Discussion off the record. ) 

Representative Van Zanprt. There is no necessity for overhaul of 
the facilities there. 

General Srarstrp. There is an overhaul but out of the first incre- 
ment money, the primary money is for equipment and installation. 
The same is apparently true of the second increment, the increment we 
are requesting here—some $3,800,000. 

Representative Hotrrrmetp. We authorized $2 million for phase I, 
as I remember. 

General Srarsrrp. That is right, sir. 

Representative Hotrrre.p. In phase II you have come in for $3.8 
million. 

General Srarsirp. Right. 

Representative Horirrerp. The question naturally occurs as to 
whether it would be more economical to ask for it all at one time. 

General Srarsirp. Probably not, sir, and we tried to phase it taking 
the moneys as we require the plant to cut in. You have probably no- 
ticed that we have not started the actual physical work on phase I. 

Representative Van Zanpt. What does it mean personnelwise ? 

General Srarsirp. It is not big, sir, and I can’t give you a number 
but I could certainly get one and put it in the record. I just don’t have 
it with me. 

Representative Hottrtexp. Let’s go to the next item, line 3—test and 
environmental installations at Sandia, $1 million. Is this an addition 
to phase I? 

General Srarsirp. This is, in part, an addition of phase IT. 

Representative Horiretp. The next item is 60-d-1 (see p. 125), 
storage site modifications. I believe you submitted a request for $15 
million on that, didn’t you ? 

General Sraretrp. A million and a half, sir. It is still carried at a 
million and a half. We have had a similar project in each of the 
several recent years, and generally for about the same sum of money. 
In fact, it was for the same sum of money in fiscal year 1959. Itisa 
million and a half dollars to carry on the normal modifications and 
certain of the improvements where the fixed facilities are concerned. 

(Classified discussion.) 

Representative Hortrmerp. You think these are necessary for the 
maintenance of the sites; that is, to protect them and also maintain 
utility ? 
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General Srarsirp. That is right, sir. 

Representative Horirtecp. Your next item is a small one—$133,- 
000—60-d-2 (see p. 125). It is materials storage vault. What is 
that? Is that also a modification ? 

General Srarsirp. No, sir; this is actually to build one materials 
storage vault for Los Alamos were the materials which are in gen- 
erally inactive status can be placed and stored; that is, radioactive 
material—active materials having high value and, in addition to that, 
having relatively high radioactivity. Weare storing this stuff now in 
various locations to include in certain cases canning it and putting 
it on the outside where we can’t get it into a vault. 

It is like a bank vault. It is a bank vault for stuff that you want 
to have, but you are not immediately using. 

Representative DurHam. Haven’t you been storing that in those 
mounds out there? 

General Srarsrrp. We have stored it in various places, which in- 
cludes storing some of it in what used to be called the old icehouse, 
You may remember the old icehouse that was located right across from 
the lodge. The icehouse has gotten to a point where it has been torn 
down, but that icehouse went back to the old days of the school u 
there. We are now storing it in various of the facilities, but we woul 
like to get it into a central location where your security is better and 
safety is better. . 

Representative Van ZANovT. Is the lodge still there? 

General Strarsiep. The lodge is still there, sir. 

Representative Hoxtrretp. The fact that you are bringing these ma- 
terials together in one place certainly gives you more security from 
anyone tampering with it, but would it give you more security from 
the standpoint of an accident? 

General Srarstrp. Yes, sir. I think, really, it would be better to 
get all of this material in one general location where it can be observed 
rather than have it in separate locations safety wise. 

Representative Van Zanpt. May I go back to Eniwetok for a 
moment? What activity is there by the Space Agency on Eniwetok? 

General Srarsirp. There is none right now, sir. In connection with 
the west coast range; that is, the west coast Air Force range operated 
from 

Representative Van Zanpr. Vandenberg? 

General Lurpecke. Point Mugu. 

General Srarsmp. I have forgotten where it is operated from. 
However, they want a downrange location ultimately, and the range 
in the vicinitiy of Eniwetok happens to correspond with a place where 
their inert vehicles would go in. They are putting in a range of 
observing stations and communications running from Wake down 
toward the south. We have made available Eniwetok to them for 
one of the stations concerned and they are putting in certain commu- 
nications facilities 

Representative Van Zanpr. Will it be on Parry? 

General Srarpirp. It will be in part on Parry and part on the com- 
munications island, Japtan, which is just north of Parry. We have 
said these could be put in, but only on a noninterference basis. In 
other words, if we need the test site we have priority to use the test 
site. I did feel—and I still feel—that if there are others who have 
a use for the area, but who can use it satisfactorily on a noninter- 
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ference basis, it is an excellent way of keeping the facilities in fairly 

high-grade condition. : 
Representative Van Zanpr. Recently a story appeared in the news- 

papers to the effect that probably missile tests could be conducted 







lals J either at Kwajalein or Eniwetok. 
ron Representative Durnam. Kwajalein. 
ive 





Representative Van Zanpr. Are you familiar with that program? 

General Srarsirp. No, sir; Iam not familiar with it. I understood 
the Army was considering—in fact, I read the paper, too, and that is 
about all I know. I do know the Army asked us about Eniwetok but 
concluded Kwajalein was better for their use. 

Representative Van Zanpr. We have nothing on Kwajalein. 

General Starpirp. No, sir; Kwajalein is a Navy-operated island 
now. 

Representative Hotirietp. You have an item of $1,100,000 that was 










i | disallowed by the Bureau of the Budget which I believe you testified 
use. | was due to the moratorium on testing. 

rom General Srarsirp. This is true, sir. The reason we did not appeal 
orn 





itwas because we found under the moratorium we did not need this. 

Representative Horirrecp. Are there any further questions on the 
weapons and special nuclear material projects ? 

Representative Hoiirretp. We have heard a lot about clean weap- 
ons and dirty weapons. Has the Department of Defense set a require- 
ment for a number of clean weapons ? 

General Srarprrp. They gave us a requirement for the develop- 
ment of clean weapons, sir, in certain categories for both clean and 
normal. 

Representative Houtrretp. I think we would like to know that, be- 
cause there has been so much said about it and there is also a great 
deal of concern. Even though it is possible, most of us feel like the 
Russians will not use this kind. Certainly their recent tests seem to 
indicate that. The type they did explode were pretty dirty—very 
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rr : dirty, I should say—even more dirty, probably, than previous ones. 
ok! } Tdon’t know whether that was attributable to size or content. I think 
io it was even publicly stated they were quite dirty weapons. 

’ 





General Srarsirp. We have no indication that they are developing 
clean weapons. 

Representative Van Zanpr. What is the firm figure today on the 
clean weapons? Is it 95 or 96 percent ? 

General Srarsirp. In the designs that we make clean now, the per- 


















nge | centage of fission drops to around 5 percent and slightly less than 5, 
here ff in fact. 
> of Representative Van Zanpr. I imagine that you are getting a de- 
own | mand from the military, are you not ? 
for General Srarsirp. We havea requirement for numbers. 
mu- Representative Van Zanpr. For a clean weapon. 
General Srarsrrp. We have a requirement for the development of 
clean weapons. , 

om Representative Horirtevp. If there are no further questions, we will 
1avé | goon to reactor development. 

In } Mr. Tout. This may be belaboring this a little bit but, with all 
test } these funds for work at the two test sites, if the moratorium were lifted 
1avé | could you resume testing promptly and, related to that, if testing 
iter- | were to be underground only, should any special work be going on now 





inorder to conduct such tests ? 
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General Srarnirp. To the best of my belief we can go ahead with- 
out any holdup as quickly as we can mobilize in testing and with the 
moneys we have. I should make the point that the tunnels which are 
destroyed are normally built out of operating money and not out of 
plant and equipment money. The same is true of facilities at Eniwe- 
tok, and we are going ahead with work on tunnels right now. We 
have been doing this and we feel this is the only reasonable and wise 
course to take at the present time. 

Representative Hoxirretp. Are you able to use any of the tunnels 
by veering them off in different directions that are already dug in? 

General Srarsirp. This is right, sir. The major work we are 
doing is to clean up the tunnels and extend them in different locations 
so we could use them again. 

Representative Houirietp. All right; let’s go to 60-e-1 (see p. 125), 
modifications to experimental reactors. You asked for $2 million for 
a change on the experimental breeder reactor No. 1 and the homoge- 
neous reactor experiment No. 2. You have been cut back to $1 mil- 
lion—a 50-percent cut. What effect is this going to have on these 
modifications? Are you going ahead with both of them, or are you 
going to have to set one of them aside ? 

General Lurpecke. Dr. Pittman will respond to that. 

Dr. Prrrman. The cut will have no effect on our program for this 
reason: The homogeneous work at Oak Ridge, as you will recall, 
has resulted in a hole in the reactor and we are slowing down the 
progress of the homogeneous work pending studies of just what we 
should do. 

Representative Van Zanpt. You say you are slowing down. 

Dr. Prrrman. Yes, sir. In other words, we are not going ahead 
with plans to construct any more experimental reactors or otherwise. 
We are looking at what should be done in the laboratory and the ex- 
tent to which we should continue operation of the existing homoge- 
neous reactor that is down there. Really, we are evaluating the whole 
fluid fuel system at this time to decide what to do. 

tepresentative Van Zanpt. That reactor at the present time is not 
operating ? 

Dr. Prrrman. Yes, sir; it is operating—I don’t know at this minute. 
It is still operating with the hole in it. It is operating as a one-region 
reactor instead of the two-region reactor it was planned before the 
hole went in it. What this really says is that we are spending the 
amount we wanted to spend on the EBR-1, but we are not going ahead 
with the work on the homogeneous. 

Representative Van Zanpr. You slowed down Dr. Weinberg’s en- 
thusiasm. 

Dr. Prrrman. I don’t think we slowed down his enthusiasm as much 
as the hole in the reactor did. I think that what he is recognizing and 
what all of us are recognizing is that there is just an awful lot more 
experimental work that should be done before we start pa 
large-scale or experimental reactors—any. more work in that field. 


We have not reached the final conclusions on what that program wi 
do. We are not planning, because of these uncertainties, to spend the 
money we originally planned, and therefore this cut does not hurt the 
overall program. 

Representative Hoirtetp. We will go to the next item, the gas 
cooled portable reactor prototype—$2.5 million—project 60-e-2 (p. 
125.) You have got the money on that. 
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Dr. Prrrman. Yes, sir. 

Representative Hoxirietp. That isn’t all the money you need for 
that. Is the Department of Defense providing additional money ? 

Dr. Prrrman. DOD will fund the generation equipment, gas tur- 
bine, precoolers, and compressors, and all of the ance equipment. 
I think it is on the order of $2 million in addition to what we will 
fund. Our funding requirement is for the reactor itself and for the 
design and construction of and operation of this prototype reactor. 
It is a reactor that can be operated at remote military installations 
using the —— 

Representative Hoxirieip. Is this the one that can be broken down 
into parts and transported in a plane ? 

Dr. Prrrmwan. This will be transportable on standard military 
trailers and as one part. It isa relatively small unit. We are talking 
about the thermal megawatts. 

Representative DurHam. When did DOD fund that? 

Dr. Prrrman. They funded in 1955. 

Representative Van Zanpt. How many portable reactor projects 
does the Army have now ? 

Dr. Prrrman. You asked me this the last time and I said that I 
would furnish the information. I think I have, but maybe I haven’t. 
If you don’t mind, Colonel Williams, who is here could answer that. 

Representative Van Zanpr. It seems to me I am running into them 
constantly. 

Dr. Prrrman. There are a lot, because the Army is doing the de- 
velopment for all the services for these portable reactors in ranges 
from 2 to 10 megawatts. May Colonel Williams respond to that? 

Representative Houtrrevp. It is all right with the Chair. 

Colonel Witi1ams. Thank you. 

Dr. Prrrmaan. He wants to know how many are being used. 

Colonel WitttaMs. On the portable version of the reactors we have 
the so-called PM-2A which we are building on the Army side, using 
Army funds solely. These are based on a commercial design follow- 
ing the technology of the APPR-1 at Fort Belvoir. This will con- 
sist probably on the order of 25 or 27 packages. Each package is as- 
sembled at the manufacturer’s plant and then is transportable to the 
site by various means including available aircraft. 

Representative Van Zanpt. How many loads in a C-133 would it 
represent ? 

Colonel Witt1ams. About 25—something on that order. 

Representative Van Zanor. Is this typical of what is at Fort 
Belvoir? 

Colonel WiiuraMs. It is a takeoff on the plant at Belvoir. The 
— at Belvoir is strictly a fixed installation. It is a three-story 

uilding, you will remember. 

Representative Van Zanpr. Where is this to be located ? 

Colonel Witu1aMs. The site has not been specified yet. The Army 
is procuring it for an Arctic site. The second portable one that we 
have under way is being funded by the AEC and the Air Force. This 
is a packaged or semimobile portable plant about the same power 
range overall as the Fort Belvoir plant, but is a much optimized and 
improved system throughout. It is optimized completely whereas 
the one the Army is building—the first one I mentioned—is based on 
a company design. This so-called PM-1 that will go at Sundance, 
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Wyo., is optimized to the hilt. It will have all possible improvements 
that we can get into it and have it operational by fall of 1961. 

Representative Durnam. Why don’t we do the same thing for the 
Army ones / 

Colonel Wiiitams. Because, sir, the Army requirement was too 
early. They want this available in the fall of 1960 and we had to go 
to a company design for this. That was the only way to get it done 
by that time. It is going to be a very tight squeeze as it is. 

Representative Van Zanpt. This is for the DEW line, is it not? 

Colonel Witu1aMs. This is one of the aircraft control and warning 
stations or DEW line. 

Representative Van Zanpr. How many C-133 loads will it rep- 
resent ? 

Colonel Wiii1ams. We hope this one will go down. The design has 
not been done on this optimized plant, but we hope the number of 
packages will be something on the order of 17 or 18. 

Representative Van Zanpr. We are shrinking in size. 

Colonel WittiaMs. Yes, sir; one of the optimizing things we have 
got to do is to cut down the weight on these things so they can be 
hauled a little more simply and erected at the site in shorter time, 

Representative Hotirtetp. What power did you say it had? 

Colonel Witu1aMs. This optimized one we are aiming at a thou- 
sand kilowatts electrical plus 2,000 kilowatts of heat. This is the 
Sundance plant. 

Another of the mobile types—actually we call it mobile—is the 
item you are considering now; the prototype gas-cooled reactor. This 
is a 300 to 500-kilowatt electrical plant, but it is mounted on a single 
skid plus a small control cab that is some distance off. 


Representative Duruam. Have any calculations been made as to 
how many of these thousand-watt stations it would take for the DEW 
line? Think about what we are getting into with a thousand 
kilowatts. 

Representative Horirretp. How much could a thousand-kilowatt 
plant serve? 

Colonel Wiii1aMs. The aircraft control and —e stations, for 


example, I think are manned with several dozen men. Such a station 
would meet that requirement plus the radar load that is associated 
with it. The number, sir, I don’t know. It is conceivable that it could 
run into dozens ultimately—possibly much larger than this. 

Representative DurHam. What is this optimized plant going to 
cost ? 

Colonel Witi1ams. The whole project, we think, will cost around 
$6 million. The first plant—actual amount that is associated directly 
with the plant, not counting research and development, probably 
around $3.5 million. 

Representative Duruam. You can build a pretty big steamplant for 
$6 million. 

Colonel Wiii1aMs. Yes sir, you can; but of course our principal 
interest is the self-sufficiency of these nuclear plants for the military. 

Representative HoiiFrecp. And you cut down on the transportation 
costs of fuel 

Colonel Wiiu1AMs. Especially in the high-cost fuel areas where it 
has to be delivered by air, and, maybe, the economic comparison alone 
is not what governs. Perhaps there are military considerations that: 
are more important. 





AEC AUTHORIZING LEGISLATION 231 


Representative Durnam. I can see where you can get into high- 
cost kilowatts 

Colonel Wiiu1aMs. Yes, sir; it is extremely high per kilowatt-hour. 

Representative Durnam. That is what we are going to have to face. 
When somebody says $50 per kilowatt-hour for this power, you are 
getting into something that is pretty expensive. 

Representative Hottrretp. Has a study been made of the economic 
comparison outside of the military reasons? It occurs to me that your 
kilowatts are pretty expensive now in those places where we have to 
run those big plants up there where it costs $350 to $500 an hour to 
transport diesel fuel. i would say your kilowatt cost in a reasonable 
number of years could build up to a comparative cost. Has there been 
astudy made? 

Colonel WiiutaMs. Yes, sir, there have been studies made. You 
might say the breakeven point at which nuclear fuel plants can ulti- 
mately break even with conventional fuel plants paying for higher 
cost fuels, these breakeven points depend upon a number of things; 
the size of the plant for one thing; how much you are paying for 
the fuel oil at that particular site. 

Representative DurHam. We have authorized several of them over 
in the other committee. I think it would be well for the committee to 
have a breakdown here, Mr. Chairman, so we can put it in the record 
before we get too deep into this thing. 

Representative Horttrreip. If you have made these studies of com- 
parative economic relationship, I think it would be well for us to have 
that information. 

Colonel Wiixt1amMs. We have made these studies, sir. I don’t know 
whether you would want to submit it at this time—— 

Representative Hoxrrrretp. It doesn’t have to be submitted at this 
time if you don’t have it right at hand, but will you submit it for the 
committee files. 

Dr. Prrrman. We will submit it. 

Representative DurHam. We want to start out on a sound basis as 
far as we can. 

Representative Hottrretp. There is no doubt the military can make 
a very substantial argument in favor of having all of their fuel there 
and not being dependent upon continuous replacement in time of war 
or hostilities. 

Colonel Witi1AMs. It is the self-sufficiency that is really the over- 
riding note. 

Representative Van Zanpr. Isn’t it true that you have established 
figures based on the Belvoir reactor? 

Colonel Wiiu1AMs. Yes, sir. 

Representative Van Zanpr. If my memory serves me correctly, it 
is designed to serve a community of 3,000 or 5,000 people from the 
standpoint of heat and energy they need as well as the energy it will 
provide for your radar and radio sets, and so forth. I think I recall 
that you established a kilowatt cost and compared the nuclear with 
the diesel. I think we have it somewhere. 

Representative Hotirrecp. On the other hand I don’t think the 
record should remain without some explanation. The Belvoir plant, 
as I remember, is around 5,000 kilowatts 

Colonel Witu1AMs. 2,000 gross; about 1,800 net. 


41000—59——16 
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Representative Hoxirizip. These plants would be much smaller than 
that. They would bea half or a third the size. 

Colonel Witu1aMs. That is right. 

Representative Van Zanpr. Mr. Chairman, the purpose of my ques- 
tion is to establish what is happening in this effort. I recall a discus- 
sion we had on Fort Belvoir and then out at Arco I saw these reactors 
which were much smaller. I am trying to establish here the cost 
factor. That is the basis for the question. 

Colonel WituiAMs. May we submit this to you? 

General LurpecKr. We will update the studies, Mr. Chairman, and 
submit them to you. 

Representative Hotirtetp. Such comparisons as you have. 

(The studies referred to above follow :) 


U.S. Atomic ENERGY COMMISSION, 


Washington, D.C., March 28, 1959. 
Hon. CHET HOLIFIELD, 


Joint Committee on Atomic Energy, 
Congress of the United States. 


DeaR Mr. HOoLirretp: At our recent authorization hearings, the committee 
requested that the Commission furnish for the record the following: 

A. Comparative cost of nuclear and diesel powerplants. 

B. Background data—Nuclear powerplant for Okinawa. 

Cc. Background data—Nuclear powerplant for Guam. 

D. Letter from DOD to AEC which establishes the requirement for develop- 
ment of the natural circulation water reactor for submarines. 

E. Examples of computation of capital grant assistance. 

F. Report on the fluid fuel reactor program. 

The information listed above is enclosed herewith with the exception of items 
H and F. Examples of computation of capital grant assistance was furnished 
to Commander Bauser of the JCAE staff at the close of the hearings on Tuesday, 
March 24. As soon as the Commission staff has completed its evaluation and the 
specific course of the fluid fuel reactor program is established, a report on the 
program will be furnished to the committee. 

We will be glad to furnish you with any additional information you may 
require. 

Sincerely yours, 
A. R. LUEDECKE, 


General Manager. 
Enclosures as noted (except D.) 


A. COMPARATIVE COSTS OF NUCLEAR AND DIESEL POWERPLANTS 


Numerous studies on this subject have been made over the past several years 
for selected military applications. Cost data from some of these studies are out- 
lined in the attached table. The studies have been made by various agencies, 
at different times, with somewhat different assumptions and ground rules. 
Thus, there results a “spread” in the data for similar type plants. Also, con- 
tinued development is resulting in the availability of new and improved types 
of nuclear powerplants which could meet these applications. Future decisions 
to employ nuclear power at a specific location should, of course, be preceded 
by additional study to incorporate all conditions as they exist at that time. 

Costs may be summarized generally as follows: 

(a) For comparable plant capacities and locations, nuclear capital costs are 
considerably higher than the costs of diesel plants; and these differences in 
costs are most pronounced for plants in the low power range, eg., ALPR 
(300 KW-E.). 

(b) Operating costs for nuclear plants compare favorably with those for 
diesel plants at remote locations. Nuclear plants appear more economical in- 
sofar as military costs (fuel, labor, maintenance, and spares) are concerned 
when the cost of fuel oil at the site approaches 20 cents per gallon for larger 
plants, and 40 cents per gallon for smaller plants. 

It is, of course, recognized that nuclear power has the unique capability of 
drasticaly reducing logistical support and eliminating dependence upon vul- 
nerable supply lines. This single fact can be, for critical military applications, 
of overriding importance as compared to costs alone. 
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B. BACKGROUND—NUCLEAR POWERPLANT FOR OKINAWA 


In September 1955, the commanding general, Ryukyuan Command (Okinawa), 
in plans for the expansion of the power supply at Okinawa, proposed the use of 
nuclear power. In January and February of 1956, a group from the Office of 
the Chief of Engineers and the Army Reactors Branch, AEC, visited Okinawa 
to assist in the preparation of plans for integrating nuclear power into the 
expansion of electrical generating capacity at Okinawa. Based upon initial 
studies, the commander in chief, Far East, in June 1956 recommended a project 
consisting of a 22,000 kilowatt conventional plant and a 20,000 kilowatt nuclear 
plant at an estimated cost of $37,697,000 of which $27,360,000 was for the 
nuclear plant. The request was modified and submitted to the Bureau of the 
Budget as a request of $36,565,000 for supplemental fiscal year 1957 appropriation. 

In the 1956 price committee report on the Okinawa land situation, it was 
suggested that the Department of Defense give consideration to the feasibility 
of utilizing nuclear power in Okinawa. In June 1956, Mr. Price, JCAE, re- 
quested the Commission’s views on a recommendation of the House Armed Serv- 
ices Committee that the Army consider the use of a nuclear powerplant for 
Okinawa. In a reply of August 24, 1956, R. W. Cook, acting general manager, 
AEC, advised that as a result of studies made by the Commission staff, it ap- 
peared that conventional power would be more economical than nuclear power 
if current technology were utilized, although the operating costs of the two 
types of plants did not appear to be so disparate as to place nuciear power in 
Okinawa at serious economic disadvantage. 

In anticipation of approval of such a project, the Army Reactors Branch, AEC, 
initiated in September 1956 a contract with Gilbert Associates for the study 
and preliminary design of a nuclear powerplant for integration into a central 
station power system at an overseas site. In November 1956, Oak Ridge Na- 
tional Laboratory was requested to make a brief investigation leading to recom- 
mendations for a reactor plant concept which would be suitable for producing 
20 megawatts of electricity on the island of Okinawa. The possibility of a 
nuclear plant for Okinawa had been studied in 1954 by the Operations Research 
Office of Johns Hopkins University for the Army. 

In March 1957, the ORNL study was completed with the conclusion that at 
the present stage of reactor development in the United States the pressurized 
water plant should be the first choice for the application. 

The Gilbert Associates’ report completed in June 1957 presented a preliminary 
design for a pressurized water reactor with a slightly enriched core. It was 
estimated that the cost of such a plant would be $25,360,000, and based upon a 
15 percent fixed charge rate and a 80 percent load factor, the cost of power would 
be 43.8 mills per kilowatt-hour of which 11.3 mills would be fuel cost. 

Meanwhile, in late 1956, information was received that the Bureau of the 
Budget had not favorably considered the proposed nuclear power-conventional 
power project for Okinawa. The project was revised to a 44,000 kilowatt con- 
ventional plant in the fiscal year 1958 budget. Further, the Deputy Secretary of 
Defense in a memorandum of January 1957 to the Assistant Secretary of the 
Army indicated that in view of the limitations on new construction it would 
be inadvisable to request Bureau of the Budget reconsideration of the project 
at this time. 

In April 1957, the Corps of Engineers initiated correspondence to Civil Affairs 
and Military Government noting the lack of approval of the project and the 
status of work underway, requested information as to whether the Army or the 
Department of Defense had a continuing interest in a nuclear powerplant for 
Okinawa and whether investigations should be continued. 

In an endorsement reply of July 11, 1957, the Chief, Civil Affairs and Military 
Government, stated that “It is considered appropriate that the chief of engineers 
should terminate preliminary investigations of a nuclear powerplant for Okinawa. 
In this regard, the Assistant Secretary of Defense (Properties and Installations) 
has stated, ‘As approval of this nuclear powerplant has been withheld by the 
Bureau of the Budget, all further expenditures relative to this project should 
be terminated as promptly as possible in view of the need to closely conserve all 
available funds.’ ” 

No further work has been performed on this project. 


C. BACKGROUND—NUCLEAR POWERPLANT FOR GUAM 


In a letter of November 7, 1956, to the Atomic Energy Commission, the Public 
Utility Agency of Guam noted the need for increasing the generating capacity 
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of Guam by 40,000 kilowatts within 5 years. The tetter requested information 
as to any plan whereby the funds could be obiained under which an experimental 
pilot atomic generating plant could be installed in an island system such as 
Guam. 

Because of the interest of the Departments of Navy and Interior with that of 
the AEC in such a project, a joint conference was arranged to discuss the 
matter. In conferences held in January 1957 among the Department of Interior, 
Department of Navy, Government of Guam, and the At Energy Commission, 
it was agreed that generally speaking nuclear power was feasible for Guam, 
that a need for 60 megawatts, electric additional capacity by 1970 existed, and 
that a definitive study of the comparative costs of nuclear versus conventional 
power should be made. 

In the preliminary discussions, the Navy noted that their financial participa- 
tion in a nuclear project would be limited to the construction and operating 
costs for a conventional plant but might on the basis of potential security advan- 
tage modify this position. 

A staff study of the economic, fiscal, technical, and administrative aspects 
of a nuclear powerplant as an increment of the proposed expansion of the Guam 
power supply was undertaken by the Division of Reactor Development (Army 
Reactors Branch) with the assistance of the Facilities Branch of the Bureau 
of Yards and Docks in April 1957. 

The joint study was completed in October 1957. The study was based on 
the preliminary design of a 20,000-kilowatt plant for Okinawa which had been 
prepared by Gilbert Associates, Inc. In general, the study concluded the 
following: 

(a) A 20,000-kilowatt nuclear powerplant constructed on Guam was estimated 
to cost $29,078,000 in terms of 1957 costs or $34,523,000 allowing for escalation 
of 4 percent per year to 1963. The same plant mounted on a barge, constructed 
in the United States and towed to and installed in Guam was estimated to 
cost $26,244,000 or $31,152,000 allowing for escalation. The plant mounted on 
mobile, extensible-leg pier was estimated at $26,584,000 or $31,556,000 with esca- 
lation. The cost estimates were based on a pressurized water nuclear plant 
and included estimated Guam construction factors, engineering and design costs, 
contingencies, allowance, Government administration costs, and startup and 
testing costs, these compared to a conventional power plant estimated to cost 
$7,588,000 or $9,288,000 with escalation. 

(bv) The proposed schedule for the work was as follows: 


Initiation of preliminary studies 1, 1959 
Selection of reactor concept 1, 1959 
peek SiG) QO i i i es ka tele Mar. 1, 1960 
Btart of commiruction OF bagi sc ite cts. wckcrerisceniein tian Mar. 1, 1961 
OC nt CN nga teins cat ccs senenntnetewindianiieia igi Oct. 1, 1961 
Start installation of plant equipment July 1, 1962 
Complete construction July 1, 1964 
Plant installed and tested on Guam July 1, 1965 


(c) Operating costs for a nuclear plant were estimated at 25.5 to 26.3 mills 
per kilowatt-hour based on annual fixed charges of 3.72 percent for depreciation, 
plus 3 percent interest on the capital cost of the plant, compared to 11 mills 
per kilowatt-hour for a conventional plant using oil from the Persian Gulf. 

(d) The study proposed a joint funding arrangement for the plant wherein 
the AEC would bear the cost of the nuclear portion of the plant or about 
$18 million and the Navy would pay $13 million for the balance of the plant. 

On October 1, 1957, the staff study was forwarded to the Bureau of Yards 
and Docks by the Division of Reactor Development. 

On March 4, 1959, in hearings before the House Armed Services Committee, 
the Navy was questioned as to why a nuclear powerplant was not considered 
for Guam in lieu of the conventional plant that had been proposed by the Navy, 
the inference being that a nuclear powerplant could be constructed for the same 
cost ($400 a kilowatt) and could be constructed in the same time (operational 
by mid-1962). 

On March 5, 1959, at the request of the Bureau of Yards and Docks, a review 
was made of recent reactor cost information for comparison with the costs in 
the Guam study. It was concluded that a cost of $30 million was probably ade- 
quate but the possibility existed that cost as low as $24 million might be at- 
tained. The Bureau of Yards and Docks informally relayed this information 
to the staff of the JCAE. 
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On March 5, 1959, the staff of the JCAE asked the Division of Reactor Devel- 
opment for an estimate of the time required to build a nuclear powerplant on 
Guam. On March 6, 1959, the staff of the JCAE was advised that a total of 
42 months was estimated, consisting of 6 months to develop requirements, select 
a contractor, and negotiate a contract and 36 months to design, construet, in- 
stall, and test the plant. 

On March 9, 1959, the Bureau of Yards and Docks advised that. they had 
been requested to furnish the Guam study to the JCAE and requested AEC 
concurrence. On March 11, 1959, BuDocks was advised that the Commission 
had no objection to the release of the study provided the JCAE was advised 
that the AEC had not reviewed or endorsed the study, had not received a spe- 
cific requirement from the DOD, was not prepared to fund such a plant, and 
would be most willing to provide technical assistance. The Bureau of Yards 
and Docks forwarded the study to the JCAE. 

On March 13, 1959, the staff of the JCAE advised the Commission the esti- 
mate of costs of $24 to $30 million or $1,200 or $1,500 per kilowatt appeared to be 
high compared to costs for civilian nuclear powerplants and in particular to the 
Elk River and to Northern States plants and requested an explanation. 

On March 20, 1959, Colonel Williams furnished available cost information to 
EK. J. Bauser and Mr. Ramey of the JCAE staff. It is now estimated on an opti- 
mistic basis that a barge plant for Guam could be built for as low as $22,500,000, 
but $25 million is probably more realistic. 


Colonel Wiix1ams. Another possibility on the portable mobile 
plants is a barge application. This is a perfectly feasible approach. 
We have no specific military requirement for this at the moment, but 
we are aware of military interest in this application—a barge-mounted 
plant, say, in the 10,000- and 20,000-kilowatt electrical range. We are 
including this in our thinking, but there is no funding action at this 
time and such a plant would be built by the using service anyway, 
probably. 

Representative Van Zanpr. May I ask another question at this 
point? Could we use a nuclear-powered carrier or the frigate now 
under construction to furnish power, we will say, to Manila, as we 
did with a destroyer during the last war? 

Colonel Wixt1ams. I am not a Navy expert, sir, but I would be 
surprised if we couldn't. 

Dr. Prrrman. I don’t know whether these are large enough to 
furnish the amount of power you would need for a place like Manila. 
They could certainly furnish power to smaller places. I doubt that 
they could furnish that much. 


Representative Van Zanpt. When you came up with the barge 
idea 

Dr. Prrrman. We are talking here just of a 10-megawatt electrical 
reactor. It is still a relatively small power output that is carried on 
a barge, whatever size is necessary. 

General Lurpecke. It certainly can be done, sir. I am not sure I 
can answer your question as to whether we have one under construc- 
tion. 


Representative Van Zanpr. I was just trying to use my imagina- 
tion. 


; General Lurprcke. Yes, sir; there is no reason why it couldn’t be 
one. 

Representative Van Zanpr. We used a carrier in the Northwest 
when they had some difficulties out there, and we used these destroyers 
to furnish power after we retook Manila. 

General Lurpecke. These could be done the same way, subject onl 
to safety considerations of operating a reactor in the harbor, whic 
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would be different in each particular case. However, as to whether 
we have one under construction, I don’t believe I could answer that. 

Representative Hottrtecp. Is that all, Colonel ? 

Colonel Wirui1aMs. Yes, sir. 

Representative Horttrretp. Thank you. Mr. Toll has a question. 

Mr. Tot. This is directed either to Colonel Williams or Dr. Pitt- 
man. Is the trend here away from pressurized water toward gas- 
cooled reactors? When you look at your requirement of 10 or 20 of 
these small reactors, what type of reactor are we talking about? 

Dr. Prrrman. I think we are talking about a relatively large number 
of pressurized-water reactors to meet the various demands. I think 
the problem here is that we had to have one which was not dependent 
upon a continuing supply of water because there are certain areas of 
the world where the Army and the services need reactors where air 
can be used as the coolant. That is why we are developing this gas- 
cooled reactor we are talking about here. I would certainly think 
the pressurized-water system would play a major role in the small 
package-type power reactors that the services are developing. Is that 
satisfactory? [Question directed toward Colonel Williams. | 

Colonel Witi1aMs. That is right. 

Representative Hortrrecp. The next project is 60-e-3. (See p. 125.) 
You asked for $4.5 million and you received $2 million. What is the 
status of that project? 

Dr. Prrrman. This project had to do with the modification of the 
ETR and the MTR. The modifications that we are now carrying out 
under the $2 million are those modifications which are necessary for 
expanding the services; the water systems, waste system, compressed 
air, and things like that. The major difference is that we are not now 
expanding the power level of the MTR as we had originally expected 
to do. The fact that the power level is not being expanded in the 
MTR is not too important, I would say, because the ETR—it certainly 
isn’t important in 1960 because we have the ETR that is coming in, 
and, as you know, we are looking at the whole system as to what we 
do need in regard to additional facilities in the coming years. We are 
right now evaluating proposals that are in from industry concerning 
the construction of such reactors. 

Representative Durnam. None of these are firm yet. 

Dr. Prrrman. No, sir; we have, I think, nine proposals that were 
submitted in response to an invitation. Those are being evaluated at 
this moment to see whether any of them are capable of meeting the 
demands that we have in the future years. We thought it would be 
wrong to go ahead with that kind of a thing pending an increased 
power level of the MTR. We may still have to do it, but we thought 
we had better consider it as a part of the entire package rather than 
pull that out separately. 

Representative DurHam. How about your space? Is it all taken up 
out there? 

Dr. Prrrman. At this particular moment, I think all space in both 
the MTR and ETR is committed. That doesn’t mean they have loops 
actually in, because it takes time to construct the loops. I can’t give 
you a definite answer as to whether every loop is in. Certainly the 
space is committed in the ETR and MTR. 

Representative DurHam. Has there been any holdup in the Navy 
nuclear-powered submarine testing ? 
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Dr. Prrrman. I think there hasn’t, and there won’t be any if we 
go forward with either the acceptance of some of the proposals that 
we have, or later on construct a reactor of our own to meet the require- 
ment. 

Representative Duruam. I think it is quite important that we do 
get. along and do something about this somewhere, because you have 
about 32 submarines authorized altogether. 

Dr. Prrrman. Thirty-some-odd; yes, sir. 

Representative DurHam. That is going to create a load somewhere, 

Dr. Prrrman. Just because there are a certain number of submarines 
does not automatically increase the amount of test space that is neces- 
sary in the reactor, because many of them are duplicate submarines. 
Another thing I would like to point out, sir, is that increasing the 
power level of the MTR does not give us more holes in the MTR. It 
just gives us higher power to work with and therefore we get better 
flux and it gives a quicker determination but it will not solve the 
problem we have to meet in order to meet the Navy requirements of 
future years. 

Representative DurHamM. How about the civilian end? Are we able 
to take care of the civilian end of it? 

Dr. Prrrman. We are not able to take care of all of the civilian or 
Navy requirements, and that was the purpose of this invifation—to 
see whether we could get adequate proposals from industry to help us 
meet such a requirement. 

Representative Durnam. I understand that has been stretched out 
or postponed for 90 more days now. 

Dr. Prrrman. No sir. I don’t know where that information could 
have arisen. We are evaluating as rapidly as we can. We had to get 
a little more information from proposals in order to see if the pro- 
posals they submitted could be modified to give us nearer to what 
we needed out of these reactors. That information is due in to us 
early next month. 

Representative DurHam. You have an aircraft program comin 
on which is going to demand space which hadn’t been demand 
before. 

Dr. Prrrman. That is right, and all of that is tied in with the pro- 
posals that we have now received from industry. 

Representative DurHam. I think you should take a pretty careful 
look at this to see that we don’t get into a jam here. 

Dr. Pirrman. We are, sir. Requirements for test space are one 
of the major problems that we have to face in the relatively near 
future. The question of whether we have to build such test reactors 
or whether we can get them built by industrial effort is what we are 
trying right now very hard to solve. 

Representative DurHam. This thing has been before the committee 
for about a year and a half or more. 

Dr. Pirrman. The invitations called for submission of proposals 
in December. The proposals came in. 

Representative DurHam. It was a long time before we asked for 
proposals—maybe too long. 

Dr. Prrrman. Yes, sir. 

Representative Duruam. I hope the Commission and the people in 


charge of this program will take a serious look at it and not keep 
pushing the thing off. 
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Dr. Prrrman. I assure you we will. 

General LurpecKke. We have asked that the final information be in 
by April 2. We expect to make our recommendation to the Commis- 
sion before mid-April on the entire program. 

Representative DurHam. That is definite? 

General Lurpecke. Yes, sir. 

Representative Van Zanpr. Is the lack of MTR facilities seriously 
retarding our efforts in the field of materials? 

Dr. Prrrman. I would say at this particular moment it is not, sir. 
Lack of increase in power level, I assume, was what the question was 
directed to. 

Representative Van Zanpr. As the program expands, will the MTR 
facilities be available to meet the expanded needs? 

Representative Durnam. Of course not. 

Dr. Prrrman. As the program expands, there will be a requirement 
for more test space than we now have in the MTR and ETR. 

Representative Van Zanpr. When the decision has been made on 
the proposals the genera] mentioned a moment ago, which is to be 
in the near future, and taking into consideration the time factor 
necessary to construct the reactor, will you be able to meet the ex- 
panded needs? 

Dr. Prrrman. Yes; the purpose of the invitation was to tell people 
what we needed and when we needed it, and asked for proposals to 
see if they could meet it. If these proposals can meet the demand, 
then we will be in a position to take care of all of our requirements. 

Representative DurHam. It will take more than 18 months to do 
this. 

Dr. Prrrman. It will certainly take time to construct. 

Representative Price. In the seminar we had 2 years ago with 
leaders of industry on their reactor development program, wasn’t one 
of the primary needs they cited a materials testing reactor? 

Representative Horirieip. Right. 

Representative Price. How has that situation been met since then? 
There has been nothing done. 

Dr. Prrrman. I think since that time the ETR has come into being. 
I don’t recall the timing on the seminar you are talking abort, sir, 
but the ETR is in operation and GE test reactor has come into opera- 
tion and the Westinghousa test reactor is close. 

Representative Prick. They knew about the Westinghouse reactor 
at that time. 

Representative Hortrrerp. They knew about the ETR, too. 

Representative Price. They have made statements continuously 
since that to the effect that this is one of the drawbacks in the program. 

Dr. Pirraan. I think they are perfectly right, sir; as we predict 
future development of atomic energy for the future, that is one of the 
things that can become limiting if we don’t carefully plan the avail- 
ability of test space for the proper size and flux. That is what the 
difficulty is. 

Representative Price. They weren’t projecting into the future. 
They were citing it asa present-day need—an immediate need. 

Dr. Prrrman. I think we have tried to project on our needs and we 
are trying to base our construction, either through industry or on our 
own, on the needs as we have seen them. 
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Representative Price. I am merely pointing out that industry itself 
has continuously for the past 3 years cited this as one of the gaps in 
the power reactor development program. 

tepresentative Horiierp. One of the bottlenecks. 

Dr. Prrrman. They are saying right at this particular moment, 
however, that the entire business seems to be from the AEC and not 
from industrial demands—as of this moment. 

Representative Hortrreip. This is a very important point. Here 
we have the General Electric and the Westinghouse reactors which 
are not being utilized to capacity and here in your own backup ma- 
terial you say, as far as Government laboratories are concerned, the 
demand for experimental utilities far exceeds the original design esti- 
mate. So here we have this bottleneck occurring. I can understand 
why private industry is lagging in offering to build these facilities 
when the GE and Westinghouse facilities, which were built on this 
basis, are not being utilized. I think it stems back to trade secrets— 
industry’s fear of using a competitor’s laboratory. I think that is 
probably the main thing because, as I understand it, they are charging 
the same prices that you are charging in your laboratories for outside 
services. 

Dr. Prrrman. Yes, sir; it is a comparable price. 

Mr. Burrows. No. 

Dr. Prrrman. I am sorry, but Mr. Burrows says it is not. 

Representative Honirretp. Is there someone who wants to volunteer 
some information on that? I would like to understand it. Mr. 
Burrows. 

Mr. Burrows. I don’t think we have any evidence as to the charges 
which are being made in these private facilities to be able to make a 
positive statement that they are no more than the charges we would 
make in our facilities. 

Representative Hortrrecp. You are doing work, of course, directly 
for the Government, and you are also doing some testing work for out- 
side industry. 

Mr. Burrows. Yes, sir. 

Representative Horirteip. And you charge a price—I think it has 
been testified before to us—which is enough to offset your costs of op- 
eration and so forth. You are trying to establish, in effect, a com- 
mercial price, are you not? 

Mr. Burrows. No; not necessarily a commercial price. We are 
establishing a price which fully recovers our cost. 

Representative Hoxtrretp. So you might say it is a price without 
profit. 

Mr. Burrows. Correct, sir. 

Representative Hotrmetp. Do you feel that the difference in 
price—and I am talking about outside work—that exists between the 
Government-owned reactors and the commercial reactors is one of the 
main factors or the main factor, or do you feel it is the fear of com- 
petitive knowledge being obtained by a competitor ? 

Mr. Burrows. I can’t testify to that, sir. 

Dr. Prrrman. I have an opinion—if I may put it as an opinion. 

Representative Hoxtrrerp. I realize it is just an opinion. 
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Dr. Prrrman. I do not believe the competitive aspect of this thing 
is preventing people from going into General Electric and Westing- 
house reactors. 

Representative Hotirieip. We have had testimony to the contrary. 

Dr. Pirrman, I give this as an opinion 

Representative Price. This part, in deference to the industry, 
should go off the record 

Representative Hortrretp. This is classified 

Representative Price. We held the seminar with the understanding 
it would not be a published record. They spoke their minds at the 
seminar. It isn’t a question of being prohibitive; it is just they don’t 
want to go into these reactors because there are trade-secret elements 
involved. 

Representative HouirreLD. My remark about that being classified 
was that I mean today’s record is in executive session. 

Representative Price. They spoke very freely on this subject. 
They spoke at length on this subject. 

Representative Houirretp. Has not the ETR just come into oper- 
ating status within the last year ? ° 

Dr. Prrrman. Yes. 

Representative Horirreitp. Had you planned to modify that? 

Dr. Prrrman. The modification, except for these on addition of 
services, were to be on the MTR as far as a power increase—— 

Representative Horirietp. You hadn’t planned to go in and use 
money on the ETR. 

Dr. Prrrman. Primarily on the MTR, except that we kept $2 mil- 
lion for the services, increasing the gas and water and sewage and 
those things, which applies to both. The money which was cut out 
was primarily to increase the power of the MTR. 

Representative Honirrecp. Are you going to use this $2 million, 
then, for general services to support ? 

Dr. Prrrman. That is right, sir. 

Representative Horirievp. This means that while you may be giv- 
ing them more water or roads, you are actually not giving them an 
enlarged number of facilities there. 

Dr. Prrrman. We are not. increasing the power level, sir. There 
was no plan to increase the number of facilities. 

Representative Hortrrevp. Isn’t that exactly what is needed—an 
increase in flux so we can go into some higher tests? 

Dr. Parra an. What we need are two things. We need an increase 
in the number of spaces and the number of holes in reactors that 
are large enough to take a fairly sizable piece of equipment or pieces 
of fuel elements and a fairly high flux. We don’t need much addi- 
tional space for the small capsule tests that can be put in most any 
research reactor or test reactor. 

Representative DurnHam. You have got to get temperature and 
high temperature—— 

Dr. Prrrman. High flux is the main thing. We have to run some 
of these at high temperatures, and the whole situation is that we de- 
termined what in the best of our opinion these demands are starting 
now and for the next few years, and have put these demands in the 
invitations that we sent out to industry back in November. On the 
basis of these the industry has proposed—nine groups, including 
Westinghouse and General Electric 
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Representative Durnam. Let’s put it this way. Taking into con- 
sideration what the Budget Bureau cut out, can you do the job with 
the MTR with the power level it has today or would you prefer to 
have it at the power level which you asked for? 

Dr. Prrrman. If you look at the MTR alone, you cannot get as 
good testing out of the MTR at present power level as you could if 
you increase your power and get your higher flux. 

Representative Durnam. It is an important item. 

Dr. Prrrman. It becomes an important item, but I think it should 
be considered in conjunction with the whole test picture, which is 
or of the proposals we have in, and our evaluation of what should 
9 done in the test field. It could well be that increasing the MTR 
would not be the best thing to do in the overall picture. 

Representative Duruam. In the proposal you submitted to private 
enterprise, are you asking them to put them in at 100 kilowatts? 

Dr. Prrrman. We are asking them to make proposals that will meet 
a portion or all of the demand that we have. We did not try to 
specify the size and shape of the reactor. We got proposals all the 
way from the three companies—two companies that have test re- 
actors and one research reactor even made a proposal—all the way 
up to fairly large test reactors of the ETR, MTR type. 

Representative DurHam. You feel, then, you are going to get that 
out of these proposals somewhere ? 

Dr. Prrrman. We will have to get out of these proposals, or through 
other means, space that we do not now have. That is right, sir. 

Representative Duruam. There is a lot of difference in running 
a reactor at 450 and running it at 100. 

_ Dr. Prrrman. Both temperature and flux effects have been taken 
into consideration in our requirements and they will have to be met. 
There is no question about that. 

Representative Hotirretp. How much money would it take to do 
this change on the MTR to bring it to the higher flux necessary ? 

Dr. Pirrman. Roughly $2 million, sir; $1.5 million, I am told. 
That is the major portion of the money that is—— 

Representative Hoririecp. How long would it take to expend this 
money and get the facility completed ? 

Dr. Prrrman. I will have to answer this as a guess, sir, but I think 
it would be around 12 to 15—18 months. Mr. Staebler may have that. 

Mr. Srarsier. I would say of the order of a year. 

Dr. Prrrman. One to 114 years, 

Representative Houirietp. Are the proposals from industry all com- 
ing in on the basis of a Government contract to guarantee a certain 
level of utilization ? 

Dr. Prrrman. Yes sir. 

Representative Horirretp. So that means it will be very much along 
the line of your milling formula—uranium milling. 

Dr. Prrrman. Each one of them is proposing something a little 
different. That is why it takes us quite a while to evaluate them. 
They are proposing to build reactors, except those who already have 
them, in which we will in turn give a long-term contract for a large 
fraction of space in this reactor and taking into account a certain 
amortization of the plant. 

Representative Horirietp. What is it—75 percent ? 
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Dr. Prrrman. They vary. Some of them go around 75 to 80 per- 
cent. 

Representative Horirreip. This is free enterprise at its best; per- 
fectly willing to come in and build something if the Government will 
guarantee they will do enough business to pay for it. I suppose for 
5 years. 

‘Dr. Prrrman. Five years is the term of the contract; yes, sir. I 
might point out one other thing. At this particular crucial time if 
we were to shut the MTR down, it would result in delays of programs 
that are now planned to go in there—if we shut it down to raise the 
power level at this particular time. That is why I mentioned earlier 
that it might not be the right thing to shut down the MTR if we are 
getting proposals that will saisfactorily meet our overall requirement. 
It might be better, then—and I think it would be better to keep the 
MTR operating rather than to shut it down at this particular time to 
get additional power. 

Mr. Ramry. In that connection, it is not quite clear under this proj- 
ect 60-e-3 that you are not proposing to use that money for this in- 
crease in flux. Was the proposed increase in flux some of the money 
that the Bureau of the Budget knocked out ? 

Dr. Prrrman. That is what we are not doing, Mr. Ramey. One of 
the things we cut out was the increase in power level. 

Mr. Ramey. That is right. Would you object if the committee were 
to add $1.5 million to cover that in the event it is indicated to be de- 
sirable after you have reviewed these? Suppose you review these pro- 
posals and find they won’t take care of your overall situation. By 
that time we will probably just about report out this bill, so you will 
have lost a year. 

General Lurpeckr. We have to take into account the year we lose 
while we are modifying, also. 

Representative Hotirretp. The what ? 

General Lurpeckr. The year we would lose while modifying. 

Representative Horirretp. Would you have shut down the MTR to 
make these modifications ? 

Dr. Prrrman. You would have to shut it down to—— 

Mr. Ramey. You wouldn’t necessarily have to proceed immediately 
under this authorization. It isn’t say, an authorizing direction. You 
would have some flexibility, but you might want to be designing these 
changes and go in for them, maybe, next spring, which would be in 
the same fiscal year 

General Lurepecke. It certainly would provide some flexibility. It 
had been our thinking, though, that we should consider it in connection 
with the whole program. 

Mr. Ramey. Is it likely that these additional proposals that you get, 
from what you know, would provide these higher fluxes? 

Dr. Prrrman. The proposals that we have look as though they will 
provide a large amount of the space that is necessary, but will not 
meet the entire requirement. 

Representative Hotirretp. Why did you not require some high flux 
in your requests for proposals? 

Dr. Prrrman. We did so, sir. What we did was to go out with in- 
vitations that gave a list of everything we wanted. As soon as people 
said they were interested in proposing, we invited them and had de- 
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tailed discussions—I think it was on November 19—to tell in detail 
what it was we wanted—both high flux and lower flux. We told them 
we had to have proposals that met these requirements. They know 
this, sir. What happened is that there is no one group trying to meet 
all of the requirements. Several of them we thought might be able 
jointly to meet the requirement. In my opinion at this particular 
moment the reactor proposals that we now have taken in their entirety 
will not meet the requirements that we have. That is why I had to 
go out and get some more information before I could make that state- 
ment. Therefore, it is judgment on what is to come. 

Representative Horirretp. So we are still going to have a gap in 
facilities in the high-flux field even though you authorize some of these 
proposals which have come in? 

Dr. Prrrman. That is right, sir, in my opinion, on the proposals. 

Representative Horirrevp. Is it possible to get any of these people 
to change from their low-flux proposal to a high-flux proposal ? 

Dr. Prrrman. That is the purpose of this additional period of time 
where we are asking them to look over the information they put in 
their proposals to see if they could do just that. That is why we 
have not today reached the conclusion of what we should do. I don’t 

vant to be in a position of not having asked them if they could not 
modify them to take into account the needs they did not cover in the 
initial proposals. 

Representative Hortriexp. Is their reluctance to go into the high- 
flux field based on a smaller percentage of potential tests as against 
the present need for more testing in the lower flux field ? 

Dr. Prrrman. Nosir; I don’t think so. 

Representative Hoxirreip. Then I am at a loss to understand why 
you didn’t get proposals in the high-flux field. 

Dr. Prrrman. May I ask Mr. Staebler to give you a more expert 
answer to this? I know it is more expensive. Is that the only—— 

Representative Hoxirretp. That is what I would like to know. 

Mr. Srarster. It certainly does cost a lot more to build a reactor 
which provides volume of testing space at high flux because this 
automatically means reactors that come up in the hundreds of mega- 
watts of total power output. The cost of the reactors is in a sense 
proportional to the power level of the reactor. High-flux, high- 
volume test space reactors are very expensive. 

Representative Hortrretp. How important is it for us to have the 
high flux in the development of these higher heat resistant materials 
that we seem to be headed toward? How important is it that we have 
that in relation to a continuation of testing these lower flux fields? 

Mr. Strarster. There has to be some balance in the overall program 
of certain types of space. One part of the program certainly has to 
provide high flux and large volume, which requires these high power 
Jevel reactors. As one pushes designs of reactors higher power densi- 
ties which is one of the factors which we are trying to do in order to 
get the cost down, this automatically means higher fluxes and in 
order to get fuel elements or fairly sizable fractions of fuel elements 
tested it does require large volumes—different than the MTR volume. 
However, some fraction of the program should provide this kind of 
space. We are building our own test reactors in some cases to do this. 
For example, the heavy water components test reactor we are building 
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at Savannah River is this kind of a reactor. We also cooperate very 
closely with the Canadians in their test facility to get this kind of a 
test done. 

Representative Hotrrretp. It would seem to me that it would be 
wisdom and prudence for the committee to recognize these facts that 
have been established and possibly put in this $1.5 million on this 
point. Then, of course, if you do come up with a proposal from pri- 
vate industry under your authorization of last year, you can go ahead 
and build a high flux. If you don’t, you would at least have an author- 
ization to go ahead at the proper time in this field in a Government 
laboratory. 

Dr. Prrrman. I think I would like to make it clear for the record 
and for all of us here that the increase in power of the MTR would 
have a very small influence on meeting our requirements. It is not 
so much just getting the power and flux, but it is also getting the 
space, length, and diameter. We weren’t planning to make changes 
in the size of the available loops and available thimbles in the MTR. 
We were just going to get more flux into the space we had—more 
power. So it certainly would be a far cry in meeting our long-range 
demands and, really, this is the whole question. Do we want to 
move ahead on such a small fraction of our total demands when we 
know that we need a much larger program and when we also know 
if we go ahead now and do that it would be taking away the MTR 
from its operating ability at the time when we needed it pretty 
badly. ‘Those were the things I had to balance. 

Representative Honirrevp. I think this is a valid point you make 
with respect to the interruption of the MTR. That certainly has to 
be considered, particularly if you can’t do that same work anywhere 
else. 

General Lurpeckr. The main effect of an increase in power here 
would be to expedite programs that are already planned for it after it 
was completed because of its limited volume. 

Representative Hoitrretp. You do have a lot of current programs 
where you need this degree of expedition which you could give the 
MTR even though it does not go as high or have as large a fuel ele- 
ment as you would like to have. 

Dr. Prrrman. We do if this balances out properly against shut- 
down time and availability of other facilities in the program. 

Representative Hontrretp. I think we have discussed this long 
enough unless there are some further questions. 

Mr. Bauser. Did I understand the proposals you have thus far 
received for furnishing radiation test services are inadequate in meet- 
ing the requirements that you set out? 

Dr. Prrrman. In the first look at the proposals we have—in look- 
ing at them as they came in, it seems to me they will not meet the 
requirements in toto that we have, particularly the large requirements 
of the Navy in subsequent years. We therefore went back and asked 
these people if there is some way in which they could modify their 
proposal so they could, in fact, meet the requirements, and it is this 
information we are waiting for now to come in on the 2d of April, 
after which we will evaluate the whole thing. 

Mr. Bauser. Did you increase the requirements after the original 
solicitation or can they resubmit designs which would take care of 
it? 
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Dr. Prrrman. What happened from the time—I think I am right 
on this—from the time of the actual invitations until the time we 
had the meeting on the 19th of November, if I remember the date 
correctly, there was a change in the requirements which was made 
known to all of those who had indicated an interest in submitting 
proposals—in great detail on the 19th. We are continuously review- 
ing the demands and they do fluctuate as programs come and go, but 
I think there was no change in the requirements. It was just that 
each individual in looking at what he wanted to do came up with a 
reactor to take a fraction or some portion of the requirements. No 
one of them tried to meet the Wade thing. When we put them all 
together it looks like all of them together—or, no—two or three of 
them are going to be capable of meeting the requirements we have. 

Representative Durnam. Did they drop out after you made an 
additional requirement ? 

Dr. Prrrman. No sir; none dropped out that I recall after the 
original requirement. 

Representative Hortrreip. Before we go to the next item—the hot 
cell item there—line 4, I notice in your submission to the Budget 
Bureau that you had a natural circulation plant at the National 
Reactor Testing Station at Idaho. You requested $18.5 million. I 
notice that was not allowed by the Bureau of the Budget. 

General Lurpecke. The Commission considered this request and 
withdrew it in their submission. 

Representative Horrrretp. Does this have any relation to Admiral 
Rickover 

General Lurpecke. Yes sir; I had understood from the staff that 
you had asked him to be here at 2 p.m. to discuss this item. 

Representative Hoxtrrevp. Is there anything the Commission wit- 
nesses would like to say at this time, or are they going to be here this 
afternoon, also? 

Dr. Prrrman. Iam going to be here, too, sir. 

Representative Honrrreip. Then let’s just hold off on this until 
this afternoon when we will hear Admiral Rickover’s testimony and 
then give you folks a chance to testify on it. We will go to the hot 
cells, project 60-e-4. (See p. 125.) I see you asked for $5 million 
and you were granted $2.5 million. 

General Lurpecke. The Commission in reviewing its submission re- 
duced this item by half. As I mentioned in my earlier testimony, in re- 
evaluating all of the available hot cells we felt that, under the criteria 
we were working, this number during 1960 would fulfill the urgent 
needs for hot cells. 

Representative Horirretp. Where had you planned for these hot 
cells to be located ? 

Dr. Prrrman. These were not planned for specific locations, sir. 
What it amounts to is we know there is a continuing need for hot 
cells. Last year I think we had $5 million in the budget for hot cells, 
and we asked for a similar amount originally for fiscal 1960. In re- 
viewing what was actually done and what is being done in 1959, it 
looks like about $2.5 to $3 million of the original $5 million is not 
going to be committed in 1959 and will be available in 1960. In other 
words, there is a continuing need that grows and fluctuates with the 
program and I think we overestimated our potential for 1959. 
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Representative Duruam. If you didn’t use but half of last year’s 
funds, why did you ask for $5 million more this year? 

Dr. Prrrman. Because we thought we needed to continue to in- 
crease the number of hot cells that we had, but we didn’t need $5 mil- 
lion more because we had some left over from 1959. 

Representative DurHam. Why didn’t you use it all last year? 

Dr. Prrrman. We don’t build them unless there is a pretty definite 
need. We don’t try to program these things as line items, and the 
particular demand in 1959 was at a slower rate than we had antici- 
pated. Therefore there was some money left over. 

Representative DurnHam. Do you actually need that money this 
year’ Money up here is a little tighter than it was last year. 

Dr. Prrrman. I think we need the $2.5 million to put in hot cells in 
order to carry out the program that we have. We would like to put 
some hot-cell facilities in both Oak Ridge and Bettis during the next 

ear. 
, Representative Hoxirretp. They are going in Government labora- 
tories ? 

Dr. Prrrman. Yes sir. 

Representative Price. May I ask this question since we were talking 
about small reactors a moment ago. In the military construction bill 
to be up on the floor this coming week there is an item for a powerplant 
on Guam. Wouldn’t this be a good location to consider the feasibility 
of a nuclear powerplant ? 

Dr. Prrrman. I think there is some serious consideration being given 
it by both the other committee and certainly I think Colonel Williams 
has been working closely with the people who are interested in meeting 
the power demands of Guam. If I may, I will ask Colonel Williams 
to comment on this? 

Representative Price. Has the Navy ever contacted the AEC ? 

Colonel Wiittams. Your staff here has been in contact with both the 
Army Reactor Branch and the Navy people on Yards and Docks on this 
plant. I think we would be repeating what your staff has already pre- 
pared on this. 

Representative Price. We wouldn’t be repeating whether or not 
the Navy has ever made any contact with the AEC before they put an 
item of some, I think, $10 million in a conventional powerplant. Did 
they ever make any contact with the AEC leading toward discussions 
of a nuclear powerplant on Guam ? 

Colonel Wriu1aMs. There was a joint study made by Navy Yards 
and Docks and the AEC in 1957. 

General Lurpecke. Tothe best of my knowledge, no. 

Colonel Wri11aMs. Since then, no. 

Representative Price. Back in 1955 the commander on Okinawa rec- 
ommended to the commanding general of the Far East consideration 
of a nuclear powerplant for Okinawa. Has there been any further 
development on that? 

Colonel Wii1AMs. No, sir; that concept was disapproved—the date 
I would have to check, but about 2 years ago we received word from 
the Chief of the Civil Affairs—Military Government, Department of 
Army, that we would not devote any further effort to that. 

Representative Price. Was the concept disapproved or was it that 
they were in a hurry for the first increment and wanted to go ahead 
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with that and have the next increment be a nuclear powerplant? The 
justification which the Army set out at that time indicated they had 
quite a problem with conventional fuel supply over there, and that 
they had to ship in oil to operate their conventional plants all the 
way from the Persian Gulf. The justification of the Okinawa com- 
mander to the Far East Command was that this would be one place 
where it might be economically feasible to put a nuclear powerplant. 

Colonel Witttams. Action on that was stopped because of non- 
availability of funds to buy an expensive nuclear plant. 

Representative Price. Has it ever been reopened ¢ 

Colonel WiruiAms. No, sir. 

General LurpecKke. Not tomy knowledge. 

Dr. Prrrman. The development program we are carrying out now 
in this reactor field will certainly i available to them at any time 
they would like to p'ace 

tepresentative Price. They have a definite need for power but they 
only have a need for so much, and if they don’t do something pretty 
soon all the power they need will be supplied with a conventional 
plant and we won’t get the opportunity to put a promising facility 
over there from which we might learn a great deal and not lose too 
much money in doing it. 

Representative Van Zanpr. Okinawa 

Representative Price. Okinawa and Guam—same criteria. Oki- 
nawa was actually suggested by the Army in 1955. 

Representative Van Zanpr. The Japanese may come in and take 
over someday. 

Representative Price. It would be a long time and we would learn 
a lot from that plant in the meantime. We also might get some idea 
of the economics in a situation where we have to transport fuel those 
great distances. 

General Lurpecke. We will explore that. We haven’t done so re- 
cently. 

Representative Horirreip. You know there is a great demand for 
plants of this size—something between 10,000 and 20,000 kilowatts. 
In fact, I think in your own draft of the legislation here you have 
something 

General Lurpecke. We include one 20 megawatt 

Representative Hotiriera. The place is getting all fouled up on 
some of these public power versus private when it would seem like 
this would be the ideal place to plan such a thing. I don’t know how 
the distance involved would affect you as far as your construction is 
concerned. 

Dr. Prrrman. There are problems in addition to the cost of con- 
struction. It doesn’t give you the best information about the cost of 
construction in this country. That I think is not as important as the 
second idea which is that you are trying to build, say, the best small 
reactor that we can build at this time and that is our objective. If 
you put it so far away that nobody could get to see it, 1ts use as a 
demonstration of small reactors begins to drop down and I would 
think that : : 

Representative Ho.trretp. You would depend on it for line power 


and it wouldn’t be flexible enough 
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Dr. Prrrman. I wasn’t thinking of that so much. It is just that 
people, either public or private power people, who want to put a 
reactor on the line would like to see it and work with it. If you have 
it away out in Guam, even though you are not doing any experimen- 
tal work except operating it, it is not as useful as if you had it in the 
middle of the United States someplace so that is a consideration about 
this particular : 

Representative Price. I wonder if we will ever reach the time when 
you say, “Guam or Okinawa looks like a place where it might be use- 
ful to put a nuclear-powered plant to meet an economic situation that 
exists there.” 

Senator Gore. And far enough from a private power company that 
we can afford to build it. 

Dr. Pirrman. We will look into that. 

Representative Hottrreip. I have been waiting for Senator Gore 
to suggest 

Senator Gore. You knew I was hurting, didn’t you ? 

Representative Hortrretp. I was waiting for the Senator to sug- 
gest Tennessee might be a good place where everybody could go and 
see this operate and have experience working with it, and so forth. 
So far he hasn’t said anything about it. 

Senator Gore. I want something bigger than that. I don’t want 
to make any idle suggestions. I want Jim Van Zandt to raise his 
eyebrows when I suggest something. 

Representative Price. I think since it is 4 years since the command- 
ing general of Okinawa made that suggestion that it is time to take 
another look at it to see if the situation might warrant it. 

Dr. Prrrman. We will look at it. 

Representative Horirrerp. The technology has changed a lot in 4 
years. Ithinka study might be in order. 

Dr. Prrrman. We will look at it. 

Mr. Ramey. It has changed some in 2 years also since the original 
study on Guam. Actually you have been getting more information 


on the small reactors. Maybe some of the-cost figures might look : 
little better. 


Dr. Prrrman. We will look into it. 

Representative Price. The cost of transportation of the fuel for the 
conventional plant on Okinawa exceeds the cost of U** fuel. 

General Lurpecke. I understand that. 

Dr. Prrrman. When you get into ranges—I think I remember see- 
ing some figures—of over $1 a gallon, as you might well in some areas, 
it begins to come pretty close to being economic. 

Representative Hotirrevp. Let’s finish up this page at least if we 
can. 

The next item is project 60-e-5 (see p. 125), chemical processing 
plant at Idaho. Was that allowed? 

General Lurpecke. That was allowed. That was included. 

Dr. Prrrman. This again is putting in the facilities the steam and 
water and waste systems that are necessary to insure the continuous 
operation of the plant to meet our requirements and demands. 

Representative Horrrretp. What percentage of that plant is used ? 

Dr. Prrrman. The plant itself 100 percent. 
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Representative Van Zanpr. Is this for the purpose of building new 
auxiliaries or supporting facilities or the modification or improvement 
of existing facilities? 

Dr. Prrrman. This is to put in an additional steam-distribution 
system, sanitary distribution, liquid-waste systems for liquid waste 
below the level of contamination, expand the plant air system so more 
air can be put through the plant and more storm drainage. It is to 
add to the services that have not been completely adequate in the past. 

Representative Hoxirrecp. The next item is on page 4—one more 
item after that. That is for your communications and your fire sta- 
tion at Nevada. You were allowed that, were you not? 

Dr. Prrrman. That is right; yes, sir. 

Representative Hoxrrrevp. On the next one—60-e-7 (see p. 125)— 
you asked for $5 million and you got $5 million. That is your test- 
ing plant. 

r. Prrrman. That is the reactor, sir, which we discussed a little 
bit in the open hearings and in which we will be able to test all of the 
cores. It is acore-test facility. Itisa highly flexible unit. 

Representative Hoxtrrmeip. You have been allowed that. I think 
we will stop right there because Senator Anderson is interested in 
the next item, and also Mr. Price. 

Representative Van Zanpt. That is Pluto. 

Representative Hotirietp. We are going to stop right here because 
Senator Anderson has some questions on this and we will convene 
again at 2 this afternoon. 

(Whereupon the meeting was adjourned at 12:05 p.m. to reconvene 
in executive session at 2 p.m. in Room F-88, the Capitol.) 
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MONDAY, MARCH 23, 1959 


CoNGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION, 
Jornt CoMMITTEE ON AToMIC ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to recess, at 2 p.m., in room F-88, 
the Capitol, Representative Chet Holifield, chairman of the subcom- 
mittee, presiding. 

Present: Representatives Holifield, Durham, Price, Van Zandt, 
Bates, and Westland; Senators Anderson (chairman of the Joint 
Committee) , Hicklenlooper, Dworshak, and Bennett. 

Also present : James T. Ramey, executive director ; John T. Conway, 
assistant director; David R. Toll, staff counsel; Edward Bauser, 
technical adviser; George F. Murphy, Richard Lunger, and G. Edwin 
Brown, professional staff members; Thomas E. Murray, committee 
consultant; Bernard V. Dvoskin, GAO consultant, Joint Committee 
on Atomic Energy. 

Representative Horirrerp. The subcommittee will be in order. 

This afternoon we are continuing testimony on S. 1194 and H.R. 
5106, the AEC authorization bill for fiscal year 1960. 

We are scheduled first to hear from Admiral Rickover concerning 
the proposed natural circulation reactor test plant costing $18,500,000, 
at the National Reactor Testing Station, Idaho, which was disal- 
lowed by the Bureau of the Budget. 

After that we will resume with projects 60-e-8 and 60-e-9 in the 
bill, concerning projects Pluto and Rover. 

Admiral Rickover, we are glad to have you here this afternoon, and 
would you please proceed. 


STATEMENT OF VICE ADM. HYMAN G. RICKOVER, CHIEF, NAVAL 
REACTORS BRANCH, DIVISION OF REACTOR DEVELOPMENT, 
AND MEMBERS OF THE STAFF OF THE ATOMIC ENERGY COMMIS- 
SION 


Admiral Ricxover. Yes, sir. The requirement for the natural cir- 
culation reactor was laid down by the Secretary of Defense in a letter 
to the Atomic Energy Commission requesting the Atomic Energy 
Commission to “undertake the early development and test of a natural 
a pressurized-water reactor plant for submarine applica- 
ion.’ 

The DOD letter also stated that— 


successful development of a natural circulation reactor could result in substan- 
tial improvement and simplicity, reliability, and inherent safety of naval pres- 
surized water plants. These potential improvements are highly desirable, par- 
ticularly for nuclear submarines which may operate in arctic regions. 
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The basis of this plant is indicated on some charts I have here. I 
think I can explain better by letting you look at a picture than by 
doing a lot of talking about it. 

Representative Horirretp. At this point we would like to have this 
particular letter submitted for our records. 

Admiral Rickover. Yes, sir. 

(The letter referred to follows :) 


DEPARTMENT OF DEFENSE, 


Washington, D.C., September 3, 1958. 
Mr. JoHn A. McCone, 


Chairman, U.S. Atomic Energy Commission, Washington, D.C. 

DeaR Mr. McCone: Recent studies indicate that it is feasible to develop a 
pressurized water reactor plant for submarine application in which the reactor 
coolant would be circulated by natural convection, eliminating the need for the 
large coolant pumps, coolant check valves, and associated electrical power equip- 
ment required in current designs. Successful development of a natural circu- 
lation reactor could result in substantial improvement in simplicity, reliability, 
and innerent safety of naval pressurized-water reactor plants. These potential 
improvements are highly desirable, particularly for nuclear submarines which 
may operate in arctic regions. 

It is, therefore, requested that the Atomic Energy Commission undertake the 
early development and test of a natural circulation pressurized-water reactor 
plant of [classified deletion] shaft horsepower for submarine application. 

Your cooperation with the Department of the Navy in the development of this 
plant will be greatly appreciated. Detailed guidance in connection with the 
development will be furnished through the Naval Reactor Branch of the Bureau 
of Ships. 

Sincerely, 
HERBERT B. LOPER, 
Assistant to the Secretary of Defense (Atomic Energy). 

Admiral Rickover. What I am showing now is a typical pressur- 
ized-water plant for a submarine. This happens to be the Skipjack 
type. We have pumps here, and more here, and a vast amount of 
piping plus a check valve for every pump. In addition to the pumps 
there is also generating capacity required to operate these pumps. For 
every pound of weight we have on the submarine, there is required 3 
pounds in the displacement of the ship. Any 1 pound we get rid of in 
the machinery installation reduces the weight of the ship by about 
3 pounds. 

We also take off generators and controls for the pumps. One of the 
salient problems in reactor safety is what is known as a cold-water 
accident. If a pump fails, we are liable to get cold water in the re- 
actor. In this new plant, since we would have no pumps, we would 
also eliminate this potential cold-water accident. 

Now, I have the pumps removed but you still see the vast amount 
of piping. This is the major piping. We don’t show the small pipes. 
There are still many other pipes and valves that are not shown here. 

io next chart shows the reduced amount of piping which would 
result. 

Finally, this is what a natural circulation plant would look like with- 
out any pumps, or the extra valves and piping if we designed it from 
scratch. 

Representative Hortirrretp. How much would you save in weight! 

Admiral Ricxover. I cannot tell you how much I would save in 
weight. Probably for the first ship I might not save in weight, and I 
might not save in space, because the first one is always larger than the 
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later ones. But from the standpoint of simplicity and of not having 
anything go wrong, it is a tremendous improvement over what we 
now have. 

Representative Horirrerp. What is the theory so some of us laymen 
can understand the circulation without the pump? What causes that? 

Admiral Ricxover. The theory is exactly the same as you have in 

the secondary system of any nuclear plant. For example, in the 
Skipjack type plant, we heat the water in a heat exchanger, but the 
‘steam in the secondary plant flows by natural circulation. The EBR 
is also a natural circulation reactor. Conventional ships which oper- 
ate on boilers operate on a natural circulation cycle. In order to make 
sure we were on the right track, we ran quite a few experiments at 
Bettis. We made a lot of calculations and ran tests in a small way to 
demonstrate this feature. This project was presented to the Bureau 
of the Budget in their preliminary hearings and it was accepted by 
them. 

Representative Hotirretp. When? 

Admiral Rickover. That was about 6 monthsago. It was not turned 
down by the Bureau of the Budget, sir, originally. The Bureau of the 
Budget accepted it as something that money could be appropriated 
for. Incidentally, since Senator Dworshak is here, this is to be placed 
in Idaho. 

Senator DworsHak. I should have arrived sooner. 

Representative Van Zanpr. Admiral, I am not satisfied yet at least 
from an explanation standpoint as to the reasons for this simplified 
arrangement here. 

Admiral Rickover. Why ? 

Representative Van Zanpr. Yes, why. 

Admiral Ricxover. I don’t know whether you are trying to kid me, 
Mr. Van Zandt. 

Representative Van Zanpr. No. 

Admiral Rickover. Why we want a simplified plant ? 

Representative Van Zanpr. That is right. 

Admiral Rickover. Any time you add any piece of equipment to 
a machinery plant, you decrease its reliability. We cut out lots of 
equipment. 

Representative Hoxirretp. Lots of valves. 

Admiral Rickover. Yes. We cut out the pumps. We cut out much 
piping. We cut out control for the pumps. We cut out the generating 
capacity which is needed to drive those pumps. 

Representative Van Zanpr. What about the cost factor? 

Admiral Ricxover. I think for the first one there will be no differ- 
ence in cost. 

Representative Van Zanpt. How about the succeeding ones? 

Admiral Rickover. They should be cheaper. 

Representative Van Zanpr. How about space? 

Admiral Rickxover. The space will be about the same because this 
unit requires large heat exchangers. The reactor will also have to be 
larger because there is not as much pressure forcing the fluid through 
it. If you make the reactor larger it means it will last longer, too. 

Representative Van Zanpr. What about its effect on reactor de- 
velopment in other fields? 
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‘ Admiral Ricxover. This does not stop reactor development in other 
elds. 

Representative Van Zanpr. Will they benefit from it ? 

Admiral Rickover. Yes, sir. I may be inclined to overrate the 
naval reactors program, but in my opinion a majority of the reactor 
developments that are going on in this country today are coming out 
of the naval reactor program. If there is time after this subject 
to consider the proposed change, which we want to make in the 
PWR, I would lke to go into that one, too. I will develop that 
point more thoroughly. The main reason for this natural circulation 
concept is additional safety, reliability, and simplicity and it is easier 
tomaintain. This is because there are fewer parts. 

Representative Hoxirrecp. You will get approximately the same 

ower ? 
. Admiral Rickover. The same power. We are designing it to give 
us the same power and the same size ship as the Skipjack. I could 
not sell a plant of this type to the Navy if I caused the military char- 
acteristics of the ship to deteriorate. I don’t know whether you have 
received in your committee the secret report on the Skipjack trials. 

Representative VAN Zanprt. I read it this morning. 

Admiral Rickxover. To give you a reference point, during World 
War IT our submarines were able to steam at about 10 miles an hour— 
10 nautical miles—for about one hour. [Classified matter. ] 

(Discussion off the record. ) 

Representative Hotirtetp. In other words, you can keep that up for 
much longer than 1 hour. 

Admiral Ricxover. Yes, sir. Here is another piece of information. 
Three or four days ago the Skate punched her way through the ice 
and again surfaced at the North Pole. We are starting to do a lot 
of polar operations, and we must try to make these ships as reliable 
as possible. 

Representative Horirretp. Do you think you could develop this 
with $1814 million ? 

Admiral Ricxover. The $18.5 million is the construction cost for a 
land prototype. We have money funded for the development. I 
have that money. The issue raised in the Commission was whether 
we were far enough advanced. The Director of Reactor Development, 
Dr. Pittman, was asked to investigate this technically and report to 
the Commission. He investigated and reported to the Commission 
that in his opinion we should do it now. 

ee te Houtrretp. All your scientists are in accord with 
this 

Admiral Rickover. Yes, sir. The only thing I could wait for is 
until the Russians have one. Then you would be chiding me for not 
having done it before. I am being accused all the time of not being 
venturesome enough. The General Advisory Committee says I am not 
venturesome enough. One of the committees I talked about the other 
day to your Government Operations Committee says I am not venture- 
some enough. Every time I come up with something, I can’t get it. 
Tam in adilemma here. I am too venturesome and I am not venture- 
some enough. 

Representative Bares. You must be about right. 
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Senator Bennetr. Would you say you have the target bracketed ? 
You are on both sides of it. 

Admiral Rickover. Yes, sir; but it is uncomfortable to be both a 
fish and a fow] at the same time. 

Representative Van Zanpr. I, of course, was impressed initially by 
the information furnished me by members of the staff as to the con- 
tribution this would make to the perfection of a nuclear-powered sub- 
marine and add to its capabilities. I asked Chairman McCone what it 
was allabout. I read just from a portion of his answer: 

We feel that the project, the development, offers great prospect. It was 
because we felt there was a great deal more development work to be done to 
prepare for the hardware stage that we did not think that time would be lost 
by deferring authorization for 1 year. 

Is that the crux of the problem ? 

Admiral Ricxover. Yes, sir. The crux is this: I am not sure 
whether it is $18 or $18.5 million. All I need to actually spend in this 
coming fiscal year is $2 million. I need authority to obligate $6 
million and spend $2 million. If I don’t do that, I throw the whole 
thing back a year. We are building these submarines at the rate of 
eight a year. That means if I delay, I delay eight submarines which 
could have a superior plant. 

Representative Hotrrretp. How long would it take you to build the 
land-based model ? 

Admiral Ricxover. It would take about 214 years. By the time 
I have it operating, it would be 2 to 214 years. By delaying it will 
be 314 years. What I see is 8 more obsolete ships which cost 40 to 50 
million dollars apiece. Not obsolete, but not as good as they could be. 

Representative Hotirietp. You think the technology has been ad- 
vanced far enough that you are justified in gambling this amount of 
money on the model ? 

Admiral Ricxover. I don’t gamble much. I think you know if I 
come up against a situation, Mr. Holified, where I think it is wrong, 
I would kill it immediately. 

Representative Horirretp. Has there been a military requirement 
set forth ? 

Admiral Rickover. Yes,sir. There is a military requirement which 
I read into this record. The Secretary of Defense said it was im- 
portant for the Navy. 

Representative Horirrerp. Knowing the Pentagon’s tendency to 
set up committees, I suppose there has been a committee set up to 
review this in the Pentagon ? 

Admiral Ricxover. Fortunately or unfortunately, no. I don’t 
know how tosay that one,either. No. 

Representative Van Zanpr. Admiral, did I understand you to say 
a moment ago that Dr. Pittman had approved this project ? 

Admiral Rickover. Yes, sir. Dr. Pittman is here. I suggest you 
question him yourself. 

Representative Van Zanpt. What about that, Doctor? 

Dr. Prrrman. This project was brought up to the Division of Re- 
actor Development in the course of its normal business. We discussed 
it. We thought that the technical feasibility of the system had been 
adequately shown. We thought initially that there might be some 
engineering problems that would have to a resolved during the course 
of the developmental program that Admiral Rickover had planned, 
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and he recognized that such engineering problems would have to be 
resolved. 

Representative Hoirrreip. Of course, that happens in the develop- 
ment of any new model like this? 

Dr. Prrrman. That is right. 

Representative Hoxirieip. It happened on the Nautilus land-based 
model. I suppose it will happen on everything that is new. You 
have to meet problems as you go along. 

Dr. Pirrman. I certainly think this is right. The question was 
raised, however, as to the feasibility of the concept itself. As a result 
of this, as Admiral Rickover mentioned, I got together a group of 
people both in and outside the Division of Reactor Development, 
people in the Commission who are knowledgeable in reactor efforts. 
We asked the people from Bettis to come in and discuss the project 
with us in some detail and discuss their problem and what they pro- 
posed to do, and how long it would be before they would actually have 
to commit the long-term procurement items. I believe, if I remember 
correctly, that at that time it looked like long-term procurement would 
have to start getting steel into the steel mills along about next October 
or November. You can correct me if I am wrong on that. 

Admiral Rickover. Yes. That is why we wanted money this fiscal 
year. 

Dr. Prrrman. Based on this and without trying to in anyway say 
whether or not the Navy needed this specific reactor, which is some- 
thing that the Navy must determine, but recognizing as we did that if 
there is a requirement for simplicity in naval operations, that this 
reactor, if successful, would offer such simplicity due to removal of 
pumps and valves, and that there is a safety feature that was men- 
tioned by Admiral Rickover, the elimination of the potential cold 
water accident, we dié:recommend to the Commission that this reactor 
be proceeded with. 

Representative Van Zanpr. Then it was the Commission that 
knocked the project out. 

Dr. Prrrman. That is right. 

Representative Ho.irretp. That was the next question I thought 
should be asked. Whose decision was it to delete the project? Was 
that the Atomic Energy Commission ? 

General Lurepeckxe. Mr. Chairman, may I ask Mr. Floberg to 
testify ? 

Representative Hotirietp. Mr. Floberg, would you care to respond? 

Mr. Fiozera. Yes, sir. The answer to your question is affirmative. 
I think I may be able to recall some of this history. Everything that 
has been stated up to now is accurate within my recollection. I re- 
call that the Commission at one time cleared this project, and I think 
that was a step prior to the trip to the Bureau of the Budget. that 
Admiral Rickover described. Thereafter the budget was, as “you 
know, under continuous scrutiny and it was combed through several 
times. I recall that, after Dr. Pittman had reported to the Commis- 
sion, Dr. Libby undertook a personal investigation of this project 
and spent considerable time talking with Dr. Pittman and I believe 
also with Admiral Rickover. I don’t recollect whether he actually 


went to Bettis or not, but I don’t believe he did. I think he just 
discussed it in Washington. 
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The Commission had a presentation from Admiral Rickover 
that was a thorough and competent job in the usual workmanlike 
manner in which Admiral Rickover presents his budget. I recall 
that there was some question—there was no question, incidentally, as 
to the merit of the project, and the desirability of it, and there have 
never been any misgivings whatever about proceeding with the proj- 
ect at whatever the maximum rate of progress would be—there was 
some disagreement as to whether the project had reached the stage 
where the commitment for hardware was timely. I believe as a matter 
of fact at one time it was suggested that the R. and D. money be 
increased over what had been requested, although I am not sure 
whether that was actually done. 

Admiral Rickover. There is adequate research and development 
money. 

Representative Van Zanpr. There is adequate R. and D. money 
now ¢ 

Admiral Ricxover. Yes, sir. 

Representative VAN Zanpr. Is it transferable ? 

Admiral Rickover. No, sir. We cannot actually negotiate for 

tting some of this hardware except through authorization from 
Sonaetia, 

Representative Van Zanpr. In other words, you cannot use R. 
and D. money to buy hardware? 

Admiral Ricxover. No, sir, I cannot. That is the dilemma. If it 
were possible to use research and development money we would find 
some money somewhere. But that is not possible, sir. 

Representative Hoxirre.p. I want Senator Anderson to understand 
what is before the committee. Would you now in just a few short 
words tell him what is before the committee ? 

Admiral Rickover. May I repeat? Shall Ir peat the requirement 
from the Department of Defense? 

Representative Houtrtetp. Yes. 

Admiral Rickover. We have a requirement from the Department 
of Defense to design a naval plant which is simpler and more reliable 
and easier to maintain than the present ones in the Skipjack type. 
[Classified matter.] Since the ships now have to operate under the 
ice, reliability and simplicity is of great importance to us. Inci- 
dentally, the Skate again surfaced at the North Pole. She punched 
through the ice several times, and 3 days ago we got the message 
that she was at the North Pole. 

I would like to go through these pictures again for Senator 
Anderson. 

Senator Anderson, this is the present type Skipjack plant. 

(Discussion off the record.) 

Admiral Rickover. We have been studying this for some time. We 
have money for research and development. If it were legally possible 
to shift money from research and development, we would have no 
problem, but it is not. We have to build the plant at Arco. In order 
to do that, we have to have authorization. In the preliminary con- 
sideration by the Bureau of the Budget this was approved. Dr. 
Libby questioned it in the Commission and posed a series of ques- 
tions to Dr. Pittman, the Director of Reactor Development. I am 
repeating what he just said a moment ago. He convened a com- 





258 AEC AUTHORIZING LEGISLATION 


mittee composed of people outside of my organization, people in the 
Commission and Bettis, and took up these issues which Dr. Libby 
raised. He advised the Commission that in his opinion insofar as was 
reasonably possible, we should go ahead with the project. 

We are ready to go ahead. We cannot prove any more. If we 
don’t get the money this coming fiscal year, we are delayed a year, 
We are building eight of these ships a year. That means we will 
build another eight ships that will not be as good as what we could 
build. 

Chairman Anperson. May I ask, Mr. Floberg, do you regard Dr. 
Libby as the reactor expert in this field ? 

Mr. Froserc. I think he is pretty expert on most subjects within 
our field of activity. 

Chairman Anprerson. Was his opinion posed against Dr. Pittman’s 
and Admiral Rickover’s? 

Mr. Fioserc. That would depend on the case. 

Chairman Anperson. Is it in this instance? 

Mr. Fiozerc. That would depend on the case. 

Chairman Anperson. I asked a question that is factual. Is it now 
being in the balance? Is Dr. Libby opposed to what Admiral Rick- 
over and Dr, Pittman have proposed ? 

Mr. Fioserc. No. Before you came in I was describing the issue 
that had been raised. 

Chairman Anperson. I apologize for having to come in late. I 
came up to the Supreme Court room and they said they had decided 
not to meet until half past 2. 

Mr. Fiosere. Senator, there was never any question about the merit 
of the project. There has never been any question about the desire 
of the Commission to push this project through to a successful con- 
clusion, assuming that it is a sound project that is capable of success- 
ful conclusion. There has never been any doubt if anybody could do 
it, Admiral Rickover could, either. The question that was raised 
at the time and after the discussions that were previously described 
was whether the failure to get an authorization in this authorization 
bill would delay the project. The logic that was presented in form- 
ing a judgment on that question was somewhat as follows, as I recall 
it. It would be pretty well along in the fiscal year, like late fall, 
before the research and development would have established whether 
or not the project merited hardware construction, that is, the develop- 
ment and erection of a prototype at Arco. If I recall correctly, it 
was going to be October or November before that decision could be 
made. This is subject to correction by Admiral Rickover. 

Admiral Rickover. Yes; but we don’t get our money until about 
August. Itisa year later any way you look at it. 

Mr. Ramey. You do not get your money until October or November. 

Admiral Rickover. We don’t get any money until that time. If 
we wait another year, we are in the same fix a year from now. 

Mr. Fiosere. Let me continue with the course of logic and if the 
logic is no good, the decision is no good. 

The logic was that it would be late in the fall before any decisions 
could be made, and that the question would be long-lead-time equip- 
ment that would be ordered at that time. The appraisal of the rate 
of development of research and development made it pretty marginal 
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as to exactly when this decision could be made. I believe that there 
was general agreement, including Admiral Rickover’s, that the pre- 
cise date could not be fixed at the time we were considering the budg- 
et, which was some months ago. It was decided at that time that 
there would probably be no more than a couple of months of margin 
in any event if the project were included in this budget or put over 
to the next year when perhaps some special legislative action could 
be undertaken to authorize it early in the session if the research and 
development developed to a stage where that was justified. That 
was the simple course of the logic. 

Chairman Anprrson. In view of the calendar situation, you would 
not say that. If you don’t get it now in this session of Congress, it 
would go over until next March or April. 

Mr. Froserc. If it went as much as March or April, it would slow 
down the project. 

Chairman Awnperson. Don’t you anticipate that Congress will 
adjourn in August ? 

Mr. Fiosere. Yes. I mean, when the Congress reconvenes in Jan- 
uary, it could be submitted. 

Chairman Anperson. You don’t pass these appropriation bills like 
that with Clarence Cannon in the Congress. 

Mr. Frosere. It would be an authorization. The naval reactors 
program has never been bogged down for failure of the Congress 
to act expeditiously on the requested authorization. The real question 
was 2 matter of a couple of months. It was a marginal decision and, 
on the basis of the facts available at that time, it could have gone 
either way, and this is the way it went. 

Representative Pricer. Did the Bettis people agree with these other 
decisions that the hardware was not quite ready? 

Admiral Ricxover. No, sir. That is why before the Commission 
meeting we had requested this of the Bureau of the Budget, because 
we were ready to go ahead. That was the only reason we started in 
the first place to get authorization. 

Representative Prior. As I understood Mr. Floberg, the Commis- 
sion’s position was based on their reasoning and their finding that 
you were not quite ready for the hardware. 

Admiral Rickover. To the best of my recollection, the Commission 
voted approval of this with majority vote, but Dr. Libby took excep- 
tion to it. 

Representative Hortrreip. At that point, could I ask you to qualify 
the scientists in your organization, or if there were additional scien- 
tists called in from outside, who are reactor experts and who have more 
or less approved this or sponsored this? 

Admiral Rickxover. The Director of the Division of Reactor De- 
velopment convened a group of people composed of members not in 
my organization; some from Bettis and some from the Commission. 
They looked into it. 

Representative Horirretp. Maybe I should ask Dr. Pittman that 
question. 

Dr. Prrrman. I think I can recall the names, sir. I was Chairman 
of the Committee. I asked Dr. Clifford Beck, who is Chief of the 
Hazards Evaluation Branch of the Licensing Division, because of the 
potential hazard improvements that were noted. I asked Dr. Marvin 
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Mann, who is Deputy Director of the Inspection Division and who 
has had quite a bit of experience with reactors at Du Pont and other 
places, and the materials testing reactor. Those were outside the 
Division. Internally, I had Don Stewart, who is at the present time 
Acting Assistant Director for Reactor Technology in the Division of 
Reactor Development, and Les Staebler, who is Senior Assistant 
Director of the Division and who certainly knows more about the 
reactor program than most people that I work with. I would like to 
say something with regard to Senator Anderson’s question about the 
differences, if there were any, between Dr. Libby and ourselves. 

Dr. Libby asked some questions about the reactor, perfectly legiti- 
mate questions, and one of the purposes of this Committee that I put 
together was to answer Dr. Libby’s questions. After talking to Ad- 
miral Rickover’s people and to the Bettis people, that is. We 
answered those questions to Dr. Libby and, to the best of my knowl- 
edge, Dr. Libby was satisfied with the answers to the questions we 
gave. It probably comes down to a question of whether or not the 
developmental programs have advanced to the stage where it is neces- 
sary to authorize the reactor for construction or whether you can wait, 
as Mr. Floberg said, until January of next year to get the funds. 

Chairman Anperson. You could wait until January 1970, could 
you not, if you are going to wait? 

Dr. Prrrman. Yes, sir. 

Chairman Anpverson. If you are going to build it, you would go 
ahead now ¢ 

Dr. Prrrman. I don’t think there is any difference of opinion right 
now between Dr. Libby and myself. 

Representative Horirretp. As to the technology ? 

Dr. Prrrman. Yes. 

Representative Hoxrtrrecp. The answers were satisfactory to Dr. 
Libby on the points he raised ? 

Dr. Prrrman. To the best of my knowledge, they were satisfactory 
on the points he raised. I am sorry he is not here to speak for him- 
self, but I believe they were satisfactory. 

Representative Horirretp. May I ask Admiral Rickover to give us 
the names of the scientists in the Bettis Laboratory or such scientists 
as you have submitted this to? 

Admiral Rickxover. All of the people in my own organization con- 
sidered it. It is a leading project at the Bettis Laboratory. Mr. 
Simpson, Dr. Krasick, and all of the leading physicists and scientists 
considered it. We have been working on it for a year and a half. 
This is not a brandnew idea. We did not present it to the Commission 
for appropriation or construction funds until we were sure we could 
go ahead and do it. The real issue is whether we delay it 1 year or 
not. That is the real issue that is involved. I don’t think you will 
find anyone in the Commission today that will argue that this is not 
technically feasible. It is whether we delay it. For Senator Ander- 
son’s benefit and Senator Hickenlooper, the only money we are asking 
for is $6 million of obligated funds and $2 million to spend in this 
fiscal year. If we don’t get that money now we lose 1 whole year. 
That is the real issue. 

Representative Hoxirreip. And it would take you about 214 years 
to build it? 
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Admiral Rickxover. Yes; about that. 
Representative Hoxirrecp. And possibly another year and a half to 
install it in a new type of submarine ? 

Admiral Rickover. As soon as we started in operating the proto- 
type we could tell very quickly whether it was all right, and we would 
immediately start changing ships; particularly with ships now going 
under the ice all the time we want to do everything we can to make 
them as reliable and simple as possible. 

Representative Hoxirrecp. If you were given permission to go 
ahead on this, when would be the soonest date you could start install- 
ing a finished engine like this in a hull ? 

Admiral Ricxover. Ina ship? 

Representative Houtrrevp. In a ship. 

Admiral Rickxover. I could start in 3 to 314 years, which is pretty 
fast for building a prototype and doing some testing. We have to 
take some chances. We have always done this in the program, and as 
soon as We saw any evidence of success—which I am sure there will be 
in this case—we might even take a chance before we finish the tests. 
We have always done it that way. You realize that, even though we 
know this thing will work, we cannot tell what we will get out of this 
plant until we actually run a prototype. The chances are we will get 
more out of it than we think. For example, this plant offers us the 
possibility of getting into the boiling region, but with a heat ex- 
changer. There will also be technology developed here which will 
be of benefit to all reactors in addition to our own. It is not anything 
that is purely for naval type reactors. 

Mr. Ramey. Would you build a spare core with this? 

Admiral Rickover. What I would probably do, sir, is wait until 
I have gone along a little way to see how it looks. We are still run- 
ning development tests at Bettis. Then I might decide to go to the 
Navy and say, “Please let us take one ship right away while we are 
still building the prototype, and install a natural circulation reactor 
in it.” That is what we did in the Nautilus and the Sea Wolf. I 
can’t guarantee success, but I will assure the committee of one thing. 
If at any time either this development or any other I undertake ap- 
pears to be no good, I will kill it instantly. I will not go along and 
spend money on anything which, it appears, won’t work. 

Representative Ho.irietp. Could you give us an estimate of the 
increased value of this type of engine to the present Nautilus or 
Skipjack engine ¢ 

Admiral Ricxover. I will tell you this. We have a considerable 

amount of trouble with pumps and this is why we have extra. pumps 
ina ship instead of only those which are all that are needed at full 
power. So we are already paying extra dollars for spare pumps. 
Also, we will be able to cut down on generating capacity, which 
means there is a lesser drain on the life of the core itself. It means 
the core lasts longer because you don’t have to use up the energy from 
the reactor to drive generators to drive these pumps. 

Representative Horirmxp. Would this, theoretically, save any time 
for drydock repairs? : 

Admiral Ricxover. Yes, sir. The plant will be easier to maintain. 
That is a very important consideration because, as these plants be- 
come older, they become more radioactive. Particularly with the 
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roentgen tolerance being reduced from originally 1 roentgen a week 
to 300 milliroentgens now and soon it will be 100, we have to take a 
great deal of care in the design of future plants so that, as they be- 
come more radioactive, we can maintain them easily. 

Representative Hoiirtetp. Every pump and every valve is a poten- 
tial radiation leak. 

Admiral Rickover. Yes, sir. 

Representative Horirtetp. And every one you can eliminate raises 
your safety factor that much higher. 

Admiral Rickover. Yes, sir. 

Representative HoxirieLp. Approximately how many valves would 
you eliminate ? 

Admiral Ricxover. First of all, we eliminate the very large valves, 
There are several of those, also many small valves. I can’t give you 
the exact number, but there is a considerable number. We do reduce 
the chance of radioactive leakage in the ship by reducing the number 
of valves. 

Representative Van Zanpr. I understand we would have to au- 
thorize the entire amount and then you would have to get $8 million 
from appropriations. 

Admiral Rickover. $6 million. 

Representative Van Zanpt. Six plus two. 

Admiral Rickxover. No; six. Of that six, two would bespent. Ac- 
tually we will spend $2 million. 

Representative Horirre.p. Commitment on four. You would have 
to have six total; four for commitment and two to spend. 

Admiral Ricxover. I have to have obligational authority for six, of 
which I would spend two. 

Representative Van Zanpr. Admiral, would you tell us, does this 
have the blessing of the Department of Defense ? 

Admiral Rickover. Yes, sir. 

Representative Van Zanpr. It does? 

Admiral Rickxover. Yes, sir. Before you came in, I read the re- 
quirement. They asked the Commission to undertake the early de- 
velopment and test of a natural circulation pressurized-water reactor 
plant for submarine application. They goon tosay: 

Successful development of a natural circulation reactor could result in sub 
stantial improvement and simplicity, reliability, and inherent safety of naval 
pressurized-water plants. These substantial improvements are highly desirable, 
particularly for nuclear submarines which operate in Arctic regions. 

Representative Van Zanpr. So we have a need established by the 
Department of Defense. We have a marginal decision by the Com- 
mission ; is that right ? 

Mr. Froserc. That is correct. Let me say this, Mr. Van Zandt. 
If we are debating the question here whether there is going to be a 
year’s delay on this project, then there is not the slightest doubt where 
I sit on that position. There should not bea year’s delay. 

Chairman ANnprrson. You have only one vote out of five, and that 
is not enough. 

Mr. Fiozere. I cannot commit the others, but I think I know them 
well enough to say that they are not prepared to accept a year’s delay. 

Chairman Anperson. Would you agree with Admiral Rickover 
that they did vote once to give this support and then Dr. Libby held 
it up? 
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Mr. Fioserc. That is my recollection. 

Chairman ANnperson. How would the AEC explain that they want 
to put $23 million in the Philadelphia Electric-General Dynamics 
high-temperature, gas-cooled reactor that does not have any experi- 
ence behind it and turn down $6 million for something that the Defense 
Department has asked for and is all ready to go? 

Mr. Fioperc. These projects were not competitive in that sense. 

Chairman ANnpersoN. One gets through and the other does not. I 
don’t understand it. It is hard to understand how they would approve 
the Philadelphia Electric project and turn down this one that is prom- 
ising. Isn’t this a promise of a tremendous reduction in the cost of 
the submarine fleet ? 

Admiral Ricxover. I can’t say about cost right now. I will say for 
simplicity and more reliable operation. I can’t tell at the beginning. 
The first one won't be cheap. 

Chairman Anperson. I won’t say the first one. I have always un- 
derstood that, if you had dozens of valves and gadgets and so forth, 
you could simplify it. 

Admiral Ricxover. I expect overall it will be cheaper because cer- 
tainly it will be cheaper to maintain. 

Representative Honirretp. On the point of competition between this 
and the Philadelphia Electric, it is true that they are not competitive 
for the same purpose, but certainly the money that is involved in this 
authorization bill iscompetitive. I mean by that there is only so much 
money and if you start cutting out one project and allowing another, 
you are making them competitive in the sense of receiving money to 
proceed. 

Mr. Frosere. It is always true, Mr. Holifield, that projects do com- 
pete for money. There is no doubt about that. I can promise you 
that this project was not taken out to save the Philadelphia Electric 
project. This was not sacrificed for that. 

Chairman Anperson. I don’t say that atall. I only say that I can’t 
quite figure out what the Commission is thinking when they say we 
will put $23.5 million into something that is so advanced that the 
British who have developed gas-cooled reactors are afraid to build it, 
and say this is too advanced for us and no company wanted to come 
in and take a chance on the second generation plant, and yet here is 
something that follows in an orderly development of a great number 
of successful operations. 

Mr. Fiosera. Let me finish my previous response, Senator. I said 
that if this were now a question that we were debating here this after- 
noon of accepting a year’s delay in this program, there is not the 
slightest doubt where I would fit in. 

Chairman Anperson. Isn't it? 

Mr. Frosera. I don’t think so. We did not think it was last fall 
when we debated. Remember last November when we discussed this 
subject, the question we were debating was whether we would be 
taking a 60- or 90-day delay. 

Chairman ANpERSON. You passed that hurdle. You are up against 
a year’s delay. The question is what are you going to do about it. 

Mr. Fxiosere. I thought we were still interpreting this as being a 
60- to 90-day delay possibly. If it is a year’s delay, then my approach 
to this question is different. 
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Chairman Anperson. He says this is a year’s delay. What infor- 
mation would you have that contradicts that ? 

Mr. Fuosere. He is basing it on the speed with which the Congress 
moves. I would assume that that was wrong, that the Congress would 
move much quicker than that if next January this project were 
ready to go. 

Chairman ANpERsON. Do you want to see my scars? 

Mr. Fiosere. If that logic is wrong, then I agree that the decision 
was wrong, and ought to be revised. 

Representative WrstLanp. Apparently on February 27 and 28 of 
this year we had testimony from Mr. McCone, and he says that we 
did not think that time would be lost by deferring authorization by 
lyear. That is his statement. I think it goes right along with what 
Mr. Floberg is saying. 

Chairman ANnperson. That is not 60 days. 

Representative WrstLanp. If they thought they were delaying this 
for a year, probably all of them would have voted for it. 

Chairman AnpersoNn. You read the exact words. He thought there 
would be no time lost by deferring authorizaiton for 1 year. 

Representative WEsTLAND. Yes. 

Representative Hoxtrretp. Of course, the basis of his thinking on 
that—I hate to interpret another man’s thoughts—on the fact that 
there was needed research and development which should occur and 
probably his reference to time being lost was the eventual consumma- 
tion of the project. 

Representative Westianp. I think that is exactly right. 

Representative Horirrerp. That is the way I w ould read that. 
Then the fact remains to be established, on good scientific testimony, 
are we in a position to go ahead without additional research and 
development, or could research and development be done which would 
not delay the final consummation of the project. 

Admiral Rickover. You are asking me that question ? 

Representative Hortrretp. Yes. 

Admiral Ricxover. From here on out we delay the project if we 
don’t go ahead. 

tepresentative Hoiirretp. You are ready to go ahead. 

Admiral Rickover. Yes, sir. I was ready several months ago to 
go ahead. I knew I would be realy by October of this year. There- 
fore, in the ordinary budgetary congressional process if you are going 
to do something in October of 1959, you have to ask for money this 
year. Of course, you can get a supplemental. I think the Com- 
mission is correct in this respect. If we don’t put it in now, and there 
was some way I could come around in September and ask for imme- 
diate authorization, that is the only way. 

Representative Price. We won’t be here in September. 

Senator ANpgrson. This item he read was dated in February. 

Admiral Ricxover. Maybe we could recall Congress in September 
to reconsider this. 

Chairman Anperson. This statement was made in Februrary and 
said no time would be lost by delaying this authorization by a year. 
That would be next year. Would you be delayed if you did not get 
authorization until next February ? 

Admiral Rickover. Yes, sir. 
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Chairman Anprerson. Would you dispute that, Dr. Pittman? 

Dr. Prrrman. To the best of my knowledge, sir, if they got authori- 
zation next February, the project would be delayed of the order of* 
3 to 4 months. 

Representative Price. That would assume that as soon as you got 
authorization you we ready to go ahead. 

Dr. Prrrman. This assumes that you would be in a position to move 
when the authorization was made available. 

Representative Pricz. What about the money ? 

Representative Bares. Does anybody here know when the inde- 
pendent offices bill is reported ? 

(Nore—AEC appropriation hearings are before the Public Works 
Subcommittee of Committee on Appropriations. ) 

Representative Price. That is one of the last ones up. 

Representative Bares. It seems to me that is the important thing. 
If that is going to come through June or July, it will delay it. 

Representative Van Zanpt. Last year they got it in July. 

Mr. Burrows. I would assume with authorization and with the ver- 
bal concurrence of the Appropriations Committee, we could use funds 
available to us to start the project prior to receiving additional ap- 
propriation. 

Mr. Ramey. Are you going to have funds? 

Mr. Burrows. Certainly. We would have whatever funds are 
available to us to use until such time as we had an appropriation. 

Mr. Ramey. Every time we ask you about something else you don’t 
seem to have any money to do it. 

Mr. Burrows. If you have a project that is authorized and if this 
is a project which the Appropriations Committee indicates that they 
are willing to put up additional appropriations for at a future date, 
it would be possible for us to continue with available appropriations. 

Representative VAN Zanpr. Then if we authorize, the Appropria- 
tions Committee can take this action. 

Mr. Burrows. That is correct. 

Chairman Anperson. We are not asked to authorize it. Don’t I 
understand it that there is no testimony for us to authorize it now? 

Mr. Burrows. That is correct. 

Chairman Anperson. Then what are we talking about. You say 
if it is authorized you can get money. 

Mr. Burrows. I was speaking to the point that we would not have 
to wait for an appropriation action in addition to an authorization 
action next January. 

Representative Price. What type of funds could you take money 
from to do this? 

Mr. Burrows. Funds that we had available in the plant appropria- 
tion. 

Representative Pricr. For what purpose ? 

Mr. Burrows. For the purpose of constructing the plant. 

Representative Price. Aren’t they line items usually obligated for 
certain items? 

Mr. Burrows. They are appropriations in a lump sum. 

Representative Price. I am talking about items on which you have 
to have specific authorization. Can you juggle funds around on 
projects that are specifically authorized and funds are appropriated 
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for those specific authorizations? Can you juggle those funds around? 

Mr. Burrows. The funds are not appropriated for specific author- 
izations per se. They are supported by the specific authorizations be- 
hind the funds. 

Representative Pricp. We are authorizing specific amounts of money 
for different projects in here, and the Appropriations Committee does 
not appropriate. 

Mr. Burrows. No, sir; you are authorizing the appropriation for 
the purpose of construction. 

Representative Price. Yes. 

Mr. Burrows. But not earmarked to each project. 

Representative Price. We are earmarking them and the Appropri- 
ations Committee has the backup book which also earmarks. 

Mr. Burrows. That is correct, but the funds are not earmarked by 
project. 

Representative Price. How are they earmarked ? 

Mr. Burrows. They are earmarked for the total requested for proj- 
ects which have been previously authorized, and those authorized in 
the current year’s bill. 

Representative Bates. Does your Appropriations Committee let 
you get away with that? 

Mr. Burrows. I said we would have to clear this with them. 

Representative Price. I think you would. 

Representative Hortrretp. Let us go along, if we may. 

Representative Barres. Mr. Chairman, may I ask one question on 
that? 

Representative HotiFretp. Surely. 

Representative Bares. Admiral, in the event that this does work, 
do you contemplate because of the safety factor, the high cost in main- 
tenance, et cetera, to eventually change the plant on the Vautilus, the 
Skipjack, and so forth, to conform to this new design ? 

Admiral Rickover. No, sir. 

— Bares. You do not think it is of that magnitude of 
safety ¢ 

Admiral Rickover. No. We are changing one ship, the Seawolf. 
We took out a sodium plant and we are putting a water plant in. To 
give you an idea of the magnitude, it cost the Navy $20 million to do 
that. You can’t take every ship and make a sanlins ship out of it. 

Representative Bares. I was trying to measure the degree of safety. 

Admiral Rickover. No, sir. 

Representative Bares. It would not justify an expense of that 
nature ¢ 

Admiral Ricxover. No, sir, it would not. I would not say that to 
the committee. 

Chairman Awnperson. You are in a hurry to finish more 
submarines. 

Admiral Rickover. Yes, sir. 

Chairman Anprerson. Then you would use the Nautilus which is a 
very serviceable and satisfactory plant and put this into a new one. 

Admiral Ricxover. Yes, sir. We want to do it as soon as possible. 

Representative Barres. I wanted to know how dangerous this was. 
_Admiral Ricxover. No, sir. I am sorry if I created that impres- 
sion. 
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Representative Van Zanpt. What is the Navy’s program on sub- 
marines now ¢ 

Admiral Rickover. We have 33 submarines of various types that so 
far have been authorized. There will be about 7 or 8 this year. 

Representative Van Zanpr. In addition? 

Admiral Rickover. I think this is what is in the bill. 
them will be Polaris and the others attack submarines. 

Representative Van Zanprt. So that should be 39. 

Admiral Rickxover. We should have 39 to 40 submarines total au- 
thorized or built or underway. 

Representative Van Zanpr. On hand or on order. 

Admiral Ricxover. Yes, sir. They are coming out very rapidly. 
For example, in 2 to 3 months the 7’rzton will go to sea, and there will 
be one about every 3 months thereafter. I do hope that the commit- 
tee can find time to go out on the Skipjack. I think you have to get 
out on her to really understand it. When you are out, I would lke 
to do one thing. 

Chairman Anperson. May we break in off the record ? 

(Discussion off the record.) 

Chairman Anperrson. All right, Admiral, we are very happy to 
accept your invitation for April 11. 

Admiral Rickover. Thank you. 

Representative Hoxtrrecp. [f there are no more questions on this 
particular project before us, I would like to go into this Shipping- 
port problem. 

Representative Van Zanpr. May I ask the admiral if he knows 
what the planning is in the Navy for submarines, say 3, 4, and 5 
years? Are we going to step this number from 8 to 10? 

Admiral Rickover. No, sir. As far as I know, the planning is to 
go along with a small number of attack submarines every year. 
believe you know my sentiments, which I have expressed very often, 
about the great importance of having more nuclear attack submarines 
to kill off Russian submarines that attack our coast. I believe last 
year you introduced a bill in the House to that effect. 

Representative Van Zanpr. You mentioned the attack submarine. 
What about the Polaris type? 

Admiral Ricxover. That is a separate function. You know its func- 
tion. I am not addressing myself to that. I am a strong proponent 
of the Polaris submarines, but in my opinion the most important thing 
for us right now is to build attack submarines to kill off Russian 
submarines than can launch missiles on our cities. 

Representative Hoxirretp. Now, will you proceed, sir, on the Ship- 
pingport problem ? 

Admiral Rickover. Yes, sir. A few days ago Senator Anderson 
visited Shippingport, and I told him at the time about what our 

lans were. We currently have research and development money to 

esign a new core to go into the Shippingport plant. The Shipping- 
port generating plant has generating capacity for 100,000 kilowatts 
electrical power. The first core developed 60,000 kilowatts. In the 
process of designing the second core it appeared that we could get up 
as high as 150,000. I have some rather important points which con- 
cern all reactor technology, and if I can have the permission of the 
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committee, I would like to show you these charts and what we are 
striving for. 

Representative Hoxie. All right. 

Admiral Rickxover. This is the present reactor [indicating]. In 
all this equipment there are about 250 thermocouples that are inserted 
into the core. As you know, the PWR is an experimental and de- 
velopmental reactor. Its primary purpose is to obtain scientific and 
technical information. We are operating it on that basis. This re- 
actor has a seed and a blanket which I will show you in a moment. 
This [indicating] is the proposed new reactor which we believe can 
develop 150,000 kilowatts instead of 60,000. 

You will note one significant change. Whereas all the instrumenta- 
tion comes through this massive and complicated harness, we are 
developing the new core so it will have 350 channels for getting in- 
formation out of the core. They will all be assembled and come out 
here. So we simplify it in that way. 

I want to show you cross sections of the two cores. 

This is the present one. The blue represents natural uranium. 
There are 14 tons of uranium or 16 tons of uranium oxide. The oxide 
adds 2 tons to the weight of the core. The red is called the seed, and 
each one of these crosses is a control rod. The seed is made out of 
plates containing U***, 93 percent enriched. There are 75 kilograms 
of U5 in the seed. As I said, there are 14 tons of uranium. This 
PWR as of 2 o’clock this afternoon had developed about 240 million 
kilowatts-hours of electricity. It is running right now, at 60,000 kilo- 
watts. I won’t go any more into figures, because I would first like to 
show you what it looks like. 

The new core will look like this. There will only be 20 control 
rods, and 20 seed clusters. The rest is the blanket. The two different 
colors show different coolant passes. The drawing also shows different 
types of uranium loading. The natural question is: Why can you get 
150,000 kilowatts out of a reactor that was designed for 60,000 kilo- 
watts? At the time we designed it, we didn’t know any better, but 
we purposely made the pressure vessel larger, the pumping power 
larger, and installed a larger turbogenerator to take care of possible 
future increases in power output. Thus, we designed the plant to be 
good for a 100,000-kilowatt output. 

Representatives Horirtetp. I want to know the difference between 
the two shades of blue. 

Mr. Manpt. It is different flow passes. 

Admiral Ricxover. In the dark blue we have double passes. The 
water comes up here and goes down in the light blue. 

Representative Hoxirretp. It has nothing to do with the loading? 

Admiral Rickover. No. In the other one, it is a single pass core 
Water becomes hot going through one set of channels and goes through 
the other to get additional heat. This is one of the ways of getting 
additional power. 

Representative Ho.irteip. I notice your squares are larger in this 
one than the other. 

Admiral Ricxover. There are 77 blanket assemblies here, and there 
are 113 in the first core. I will show you what one of those looks like. 
There are 113 of those and 7 of these are stacked up one on top of 
another to form a blanket assembly. I will show you in a moment 
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are | what the difference is. Here we have the zirconium extruded tubes. 
In the new core we have plates instead of tubes. This enables us to 
get more heat. The tubes are 0.411 inch in diameter and they contain 
In }| uranium oxide pellets. The tube is about one-thirtieth of an inch 
‘ted | thick. The new core will use uranium oxide in the form of plates. It 
de- } will be the first time that anyone has every attempted to make uranium 
and | oxide in plate form. The plates will be clad with zirconium. 
 Te- I would like to say another thing. The PWR was the first large 
ent. | reactor to use uranium oxide. Practically all the other power reactors 
can ] in the world are now predicated on the radiation experiments and 
the technology we have developed at Shippingport. 
nta- Anyone who is talking about long-life reactor cores is dependent 
are | almost entirely on the radiation technology we have developed. This 
;im- | isavery significant thing. 
out ~ irman ANDERSON. Did I hear that Yankee had gone to uranium 
oxide 
Admiral Rtickover. Yes. The Yankee and the Dresden both use 
lum. | yranium oxide. They have all used the technology we have developed 
xide | for Shippingport, every one of them. When you hear stories that 
and | Shippingport is expensive, true enough, but the other plants being 
it of | designed or building are not contributing anywhere as much as PWR 
rams | in technology. I do not believe the others intend to operate or do as 
This | much research and development. Nor will they perform the very 
Ilion | expensive radioactive testing which is necessary to obtain this data. 
kilo- | For instance, when Mr. McCone and Lord Plowden and I were at 
ke to | Dresden a couple of weeks ago, and they asked how the Dresden plant 
would be operated, the reply was that they would just run it at high- 
ntrol power level. They are not instrumented for getting much informa- 
erent | tion. But the PWR is designed and instrumented to get such informa- 
erent | tion. Frequently we have to operate the plant at very low power in 
u Fe order to get technical information. It is important to do so. This 
kilo- | causes the power to be expensive. When I come to some of the figures, 
*, but | you will see, if you use the same system of bookkeeping, the cost of 
ower | power from different reactors is not much different. I will try to 
ssible explain that if you want me to. 
to be The first PWR core put out a gross of 67,000 kilowatts electrical. 
The net output is 60,000; 7,000 kilowatts are used for servicing the 
wee plant itself. The minimum requirement for the second PWR core 
is 100,000 kilowatts. This is how we started designing it. We now 
Th believe we can get 150,000 kilowatts. I now come to some very inter- 
© | esting and important figures; this megawatt-days-per-ton business 
‘of that you have been hearing so much about. The seed, the red part 
ding? } with enriched uranium [indicating], was designed for a life of 3,000 
core F hours of full power. It has already operated 4,000 hours and we 
rough | believe we may get 6,000 hours plus or minus 500. We don’t yet know 
tting | theexact amount. The seed for the second PWR core will use uranium 
. | oxide plates instead of the metallic fuel elements which were used 
n this in the seed of the first core. For this reason we are able to get con- 
siderably more life out of it. We expect to get 10,000 hours of full- 
there emer operation. In fact, by incorporating what we have already 
vg earned, the second seed, which we will put into the first core, will 
Op 0? | have a life of about 7,000 hours. However, we will not know the exact 
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life until we try it out. That is the reason for doing this kind of 
work. 

The blanket with natural uranium was designed for 8,000 hours, 
We have now run fuel irradiation tests over the past 2 years that 
lead us to believe that we may get close to 20,000 hours. 

Chairman Anperson. Is that 10,000 that you have on the previous 
line in comparison with the guarantee given to the Zinn people in 
Italy ? 

Admiral Ricxover. Please let that go, because I can explain that 
a little better later on. 

Chairman ANnperson. I was wondering what our Government lia- 
bility was. 

Admiral] Ricxover. Yes, sir. I will come to that part shortly. As 
I said, the first seed used fuel elements containing uranium zirconium 
alloy. Now in the seed of the second PWR core, whether the core 
is designed for 100,000 or 150,000 kilowatts, we are going to use 
uranium oxide instead of uranium alloy. The blanket of the second 
core, instead of having 0.411-inch-diameter rods, will have 0.140-inch- 
thick natural oxide plates. The present seed has 75 kilograms of 
uranium 235. The seed I am going to put in in September when the 
present one is depleted will have about 90 kilograms of U*** and 
will last longer. The seed we are designing for the second PWR core 
will contain 200 kilograms of U***. In the blanket of the second 
core, instead of the 16 tons of uranium oxide which is the same as 
14 tons of uranium, the loading will be increased to 19 tons of uranium 
oxide. 

Now I am going to discuss this question of megawatt-days per ton 
which is controversial, and then answer any questions you may have. 

In the first seed of the first PWR core—and that again is in the 
red part [indicating |—we get 5.8 times 10 to the 20th fissions per 
cubic centimeter. This is the design burnup. That means we burn 
out about 33 percent of all of the enriched uranium. This is a high 
figure. But it looks like we can do even better than that. In the 
seed for the second core we expect to get 20 or 25 times 10 to the 20th 
fissions per cubic centimeter, which is 3 or 4 times as much as before. 
Again, it is due to the fact that we use uranium oxide plates so you 
can get more heat and life out of it. The uranium aie plates can 
withstand higher central temperatures than uranium alloy plates. 

Now, I will get to this megawatt-days-per-ton business. We figure 
at the end of two seed lives—you veiiaes I designed the first seed 
for 3,000 hours and I expect to get 6,000 and then put another seed 
in—we will get 13,000 megawatt-days-per-ton burnup in the blanket. 
But that 13,000 megawatt-days per ton is a maximum figure. That 
means the average burnup in the blanket of this core is only a fifth 
as great. When somebody tells you he is going to get 10,000 mega 
watt-days-per-ton average, he really means that the part of the reactor 
which is subjected to the worst conditions may get as much as 40,000 
or 50,000 megawatt-days per ton. There are no reactors in the world 
which have ever run that high. The highest we have run in PWR 
so far is about 1,800 average and 7,800 maximum megawatt-days per 
ton. That is the highest any water-cooled reactor in the world 
ever run. So when a claim is made for average burnup of 10,000 
megawatt-days per ton, one might just as well claim 30,000 mega 
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watt-days per ton or even 50,000 megawatt-days per ton since sub- 
stantiating test data is not available. The cost of power depends on 
what figure is used. 

Representative Hotirretp. How can these companies guarantee this 
10,000 megawatt-days in their sales of commercial reactors in Europe ? 

Chairman Anperson. The Government guarantees. 

Senator Hickentoorer. The Government only guarantees the 
underrun. If the company will only guarantee 7,000 megawatt-days 
per ton the Government picks up the other 3,000. If the company 
guarantees 10,000, then the Government does not guarantee at all. 

Chairman Anperson. In the Euratom proposal. 

Senator Hickentoorer. Yes, sir. 

Chairman Anperson. What I am getting at is suppose they only 
guarantee 2,500. We guarantee 10,000. 

Admiral Ricxover. The Government makes up the difference be- 
tween 2,500 and 10,000. The point I want to make is that the only 
large-scale test data in the world today is that obtained at Shipping- 
port; i.e., a maximum burnup of 7,800 megawatt-days per ton. 

Chairman Anperson. So if this Government guarantees 10,000—— 

Admiral Ricxover. That is average. Depending on the shape of 
the reactor, you have to multiply that three, four, or five times for 
your maximum. The burnup of fuel at the outer edge of the reactor 
has a much lower megawatt-tons per day than in the center. 

Mr. Ramey. According to your figures it will look better on core 
No. 2? 

Admiral Rickover. I was going to come to that. I wanted to make 
that point, that there are no reactors in the world which have burnups 
greater than the 1,500 megawatt-days per ton average obtained in 
PWR. Even the Calder Hall reactors which use metallic fuel ele- 
ments have only averaged 1,200 megawatt-days per-ton burnup. We 
have run tests on small samples which have led us to believe that we 
can get higher burnups. The only way we are going to prove this out, 
however, is to build a high-performance core and try it out at Ship- 
pingport. 

I mentioned before the number of control rods will be reduced 
from 32 to 20. The core surface area is increased because we are in- 
creasing the height a small amount. The present core seed surface 
area is 3,860 square feet, and it will increase to 5,500 square feet in 
the new core. In the blanket the area will be just about doubled. 
This is again because we use these thinner plate-type fuel elements 
having a much larger surface area than the rods. 

Representative Hotirretp. Do you do that without the addition of 
more material ? 

Admiral Rickover. We have some more. We have about 3 to 4 
tons more of uranium oxide. We have more material. 

Representative Horrrretp. What is that, percentagewise? 

Admiral Rickover. May I wait on that a moment, sir, because I 
have it on the next chart? 

_ Representative Houtrreip. Very well. The thing I was driving at 
is whether we were getting it through improved design or just adding 
more material. 

Admiral Rickxover. We are going up about 3 to 4 tons in the ura- 
nium oxide, but we are getting 250 percent more power. This is a 
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very large improvement in design. The average coolant temperature 
goes - some, not too much, 523° to 539° F. in the 150,000-kilowatt 
core. ~The maximum temperature in the first seed is 750° F., and in 
the blanket it is 3,800° F. We actually will be cutting down the tem- 
anges in the blanket of the second core. You must not get fooled 

y thinking that by cutting down the temperature you reduce the 
power. We are taking the heat away much faster. 

Representative Hoxirtevp. Is that 750° F. in comparison to the 
1,200° to 1,800° F. on the basis of takeaway of heat or on the level? 

Admiral Ricxover. That is the maximum or the hottest spot in the 
fuel. The actual temperature on the outside of the fuel is 539° F, 
The temperature of the water is 539° F. If you went inside to the 
hottest part of the fuel element, you would see this 1,200° to 1,800° F, 
temperature. That is called the central meat temperature. If you 
don’t remove the heat fast enough, the fuel element will melt. 

The heat flux in the present seed is 420,000 B.t.u.’s per hour 
square foot, and we go up to 680,000 in the second core. In the blan- 
ket we go from 375,000 to 390,000. We don’t work it too much harder, 
Again it goes back to the thinness of the fuel elements. 

Representative DurHam. Do you have any trouble in taking that 
temperature off 

Admiral Rickover. No. We will have to make some modifica- 
tions in the plant to take care of the greater power. When we first 
designed it, Mr. Durham, we deliberately put in flexibility to do 
some of this. We did that with foresight. We knew after we 
some experience we would like to go on and get more power. To give 
you a measure of this, there is a factor, known as power density, 
that is generally used to measure the efficiency of a core. The first 
seed has a power density of 77 kilowatts per liter, and this will go 
up to 150 in the seed for the second core. It is hard to make a com- 
parison with other reactors, because the others don’t have a seed and 
a blanket, but I will try to. In the blanket we go from 27 kilowatts 
per liter for the first core to 57 for the second core. Here is a com- 
parison with other reactors. The average for the second PWR is 
about 70. The Yankee has 60. Dresden has 29. 

These are rough approximations. You can’t make too exact a 
comparison, but I want to show you that we will be operating the 
second PWR core much harder than the others. 

Chairman Anperson. Tell us what that is in significance. Dresden 
29. I will be out there in a few days. What do you need to know! 

Admiral Rickover. In reactors, power density is measured in terms 
of kilowatts per liter of volume. A liter is a thousand cubic centi- 
meters. For every thousand cubic centimeters in the present PWR 
core, we are getting out somewhere between 27 and 77 kilowatts. 
The power density of the second core will be between 57 and 150 
kilowatts per liter, giving an average of -about 70 kilowatts per liter. 
Thus power density gives in a sense a measure of the efficiency of a 
reactor in terms of size. For example, the second PWR core will 
become a more efficient reactor volumewise. It will be more efficient 
volumewise than the Dresden. That does not mean too much, how- 
ever. I am trying to give you some concept of the relative volumes 
involved. 
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Here is a part [indicating] that you will be interested in—costs. 
But first, as I told you before, up to 2 o’clock this afternoon we had 
generated 240 million kilowatt-hours of electricity at Shippingport. 
We think that this first core will be good for 536 million kilowatt- 
hours, maybe more. Right now we are a little less than half there. 
We think that the second PWR core will generate 3 billion kilowatt- 
hours of electricity. That is about 414 times as much power than is 
expected from the first core. 

Now let us review costs. The cost of materials, exclusive of fission- 
able material, in the present core was $11.9 million. The new one 
will cost $13.4 million. In addition to this there is the cost of uranium. 
The cost of the uranium in the present seed—that is the 93-percent 
U?*5—is $1.2 million. The cost of the natural uranium in the blanket 
is $500,000. This brings the total cost of the present core to $13.6 
million. The new one will be $17.2 million. At this point I should 
explain that these costs are not based on only charging a 4-percent 
use charge for the uranium—I have included the actual cost of the 
uranium. In other projects, reactor core costs are figured by using 
only a 4-percent charge for the cost of the uranium. A comparison 
based on the full value of the fuel would show, for example, that the 
cost for the PWR fuel is $1.7 million and the cost for the Yankee 
fuel is $7.8 million. 

Chairman Anperson. Why is it so many times higher? 

Admiral Ricxover. It is for this reason: the manner in which 
fuel costs are calculated. 

Representative Hoxrrretp. You will have to excuse the House 
members, because we have a vote on the floor. 

Admiral Rickover. Shall I goon? 

Representative Houirretp. I think we ought to wait until we return. 
Ithink we had better take a recess. 

( Brief recess. ) 

Representative Hottrretp. The committee will be in order. 

Admiral Rickover. We were talking about costs. I believe at the 
time the committee had adjourned I stated that in the present Ship- 
pingport reactor the cost of fabrication of seed and blanket was $11.9 
million, the cost of the 93-percent enriched U** was $1.2 million, and 
the cost of the natural uranium was $500,000, which made a total of 
$13.6 million. This includes all the structural parts, the control rod 
drive mechanisms, the fuel element spares, and so forth. 

Representative Duruam. What does that work out on a mill-per- 
kilowatt basis for the core alone ? 

Admiral Rickover. The cost depends on how long the reactor lasts. 
For example, the present cost of power from the Shippingport reactor, 
which by itself has little meaning, is running over 65 mills per kilo- 
watt-hour. As I tried to explain before, we are not running it as a 
power reactor. Frequently we run it at very low powers in order to 

t test data and this results in the reactor having a low load factor. 

requently we also run the reactor at high powers. In this way we 
are getting a large amount of technical test data. 

Representative Duruam. The core costs you $13.6 million. 

Admiral Rickover. Yes, sir. It is expected to produce 536 million 
kilowatt-hours. I could divide this into the core cost. This would not 
give the entire cost, however. 
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Representative DurHam. I am just thinking about the core. I am 
not worrying about the entire cost. I am thinking of the fuel cost, 

Admiral Ricxover. I will have that computed in a moment. This 
will be rough figures. 

Mr. Manpit. This works out to be about 32 mills per kilowatt-hour, 

Admiral Rickover. You might say: How does somebody else get it 
much cheaper ? 

Mr. Manotz. The cost of the natural uranium in the blanket and 
enriched uranium in two seeds has been included in determining this 
figure. 

Admiral Ricxover. If I used the accounting system that other peo- 
ple do, I could make this cheaper, too. 

Representative DurHam. I understand, Admiral. Your fuel cost 
is so much; $13.6 million. I want to know how much fuel actually 
runs out, on a kilowatt basis. 

Admiral Rickxover. That is 32 mills, roughly. In the calculation 
you should allow for the cost of two seeds rather than one, and this 
brings the figure to about 32 mills per kilowatt-hour. I could reduce 
the core fuel cost—that is, the-$1.2 million and $500,000—by using a 
4-percent use charge. The value of the uranium in the Yankee re- 
actor, instead of being $1.7 million as in the first PWR core or $38 
million as in the second PWR core, is about $7.8 million. I believe 
just as the committee adjourned I was asked the reason for the differ- 
ence. The reason is as follows: The commercial companies only pay 
a 4-percent use charge for the uranium instead of the full cost of the 
uranium, Therefore, they can save some money by making the struc- 
tural parts out of material other than zirconium, even if the other 
material requires using more uranium. Stainless steel, for example, 
is much cheaper than zirconium but requires that more uranium be 
used in the core. Thus, if I look at this matter from a commercial 
company’s standpoint, I could build my core out of stainless steel and 
save some money, but then the Government would have to put in more 
uranium. In other words, it costs the Government considerably more 
in the investment in uranium if the commercial company decides to 
spend a small amount of money for the core structural material and 
therefore does not use materials having low neutron cross sections 
such as, for example, zirconium. That is the reason for the difference. 
The amount of uranium that you put in a core depends on what kind 
of structural material you use, and the cost of the uranium depends 
on what kind of bookkeeping you use. 

Representative Hoxirretp. In other words, the 4 percent is based 
on the cost of the uranium, but not on the fuel burned up. 

Admiral Ricxover. I understand there is a 4-percent use charge. 
Mr. Burrows can correct me. 

Mr. Burrows. They pay for the fuel burned, too. 

Admiral Rickover. The amount of fuel burned is relatively small. 
They pay a use charge of 4 percent. In the case of the Yankee, I 
happen to know the figure. They estimate that the core will last for 
17 months. At 4 percent a year, that is seventeen twenty-fourths 
times 8 percent of the actual uranium cost. Is that correct? 

Mr. Burrows. It does not work that way. 
Admiral Ricxover. It is so, to a first approximation. 
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Mr. Burrows. It is not even rough. They have to pay for the time 
that fuel element is going through separation, too. 

Admiral Ricxover. This still would not make much difference to 
the uranium cost picture as long as it is based on a 4-percent use 
charge. 

Representative Durnam. How much cheaper are you going to come 
out on the second core by producing more power than the first core? 

Chairman Anverson. The final round comes to 7.5 mills. 

Admiral Rickover. That is not the 7.5 mills for the total cost of the 

ower. 
: Representative Durnam. No. In the final objective, when it gets 
| down to 3 million kilowatt-hours, it would be about 7.5 mills. So you 

would see some progress. That is all we are trying tosay. We are not 
talking about competition or anything. 

Admiral Rickxover. I hope nobody misunderstands me that we are 
going to turn out power at 7, 14, or 25 mills. We are not. 

Representative DurHam. If it drops—— 

Mr. Fiopere. You produce at 80 percent, that one item. 

Admiral Ricxover. By developing the second PWR core we will 
be obtaining large-scale data for all other water-cooled reactors, 
whether pressurized boiling water or any other kind. 

Mr. Ramey. Admiral, on that 4-percent use charge, I have heard 
it mentioned many times if that were a commercial use charge it would 
be nearer to 8 or 9 percent. If it was a commercial operation rather 
than a Government operation. 

Admiral Rickover. . Yes, but the significant thing to me is that by 
creating any artificiality you make it desirable for the reactor designer 
to design a reactor which uses more uranium; that is to say, he irradi- 
ates more uranium than is necessary. This is the point I tried to make. 
I have a deep personal feeling in this because I think uranium is the 
most valuable natural resource we have in this country. I have gone 
to great lengths in the design not only of the PWR reactors, but even 
on the large ship reactors, to use natural uranium wherever I can. 
Essentially, when you enrich uranium, you are really using coal. This 
is a philosophy that I have. I feel it very deeply. I would strongly 
suggest that the committee look into this matter to determine whether 
through some artificial bookkeeping system we are not inducing com- 
panies to irradiate much more uranium than needs to be irradiated 
in order to get the power out of the reactor. When I was in Europe I 
talked with the Italians and the Germans along this line. I believe 
that the Commission has transmitted a copy of my report to your 
committee. The same issue came up. They also are designing reactors 
on that basis; that they will get their uranium from the United States. 
They expect to be subsidized directly or indirectly by the United 
States. They are pursuing a course of design which you would not 
if you realized that you were using up a very valuable and irreplace- 
able natural resource. This is the point I am trying to make. 

Mr. Ramey. It alsomakes natural uranium in a reactor look bad. 

Admiral Ricxover. Yes. From a natural resources conservation 
standpoint, using natural uranium is in the right direction because 
to change natural uranium to enriched uranium you have to use a 
lot of coal. If you have to use coal to enrich the uranium, you are 
doing away with a big advantage that atomic energy can confer on 
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you. While it may be a philosophical point, it is, I believe, inducing 
people to go in the wrong direction for the ultimate reactor design 
for atomic powerplants. Thus you may be spending a lot of money on 
developing technology which has a dead end. 

Representative Hoxrirrecp. In other words, you are using up a 
natural resource in one instance, and in the other instance you would 
be adding to our natural resources. 

Admiral Rickover. I don’t think you add. You can never add to 
natural resources, such as minerals. But you can deplete these natural 
resources at a slower rate than you would otherwise. You can never 
add tothem. In using enriched uranium you not only use up uranium 
but you also use up coal. There is a misunderstanding on another 
phase of this subject. For instance, many people, when they hear that 
you enrich uranium to 214 percent, think of it as 214 percent of 9 
percent. But that is by no means the whole story. By the time you 
get 214 percent enrichment, you have done about 60 or 70 percent of 
the work required to make it 90-percent enriched. For instance, 93- 
percent-enriched uranium currently costs about $17 a gram. When 
you turn out 214-percent-enriched uranium, it does not mean that its 
cost is 2.5 over 93 of the cost of the 93-percent enriched. 

Mr. Manpiu. About eleven-seventeenths of the work required to ob- 
tain 93-percent enrichment has been done in obtaining the 214-percent 
enrichment. 

Admiral Rickover. Eleven-seventeenths of the $17 has already been 
spent in getting 214-percent enrichment. What is it for 3 percent? 
It is thirteen-seventeenths. Offhand, you would think a small enrich- 
ment does not mean much. It means a great deal. These are factor 
that must be considered in designing reactors. 

Chairman Anperson. Then if we exchange with somebody 214-per- 
cent-enriched uranium, we are actually making about as bad a trade as 
trading 90-percent uranium. 

Admiral Ricxover. It is over half. If you get up to 3.5 percent 
you are pretty close. 

Chairman AnpEerson. What about 20-percent enrichment ? 

Admiral Rickover. Sixteen-seventeenths. When you get up to 2% 
percent it may be unwise to interfere with the K-25 process. 

Chairman Anperson. You might as well go all the way to 93 per- 
cent. 

Admiral Ricxover. It would be much easier. I think it actually 
might be cheaper, because in drawing out 20-percent enrichment you 
are interfering with the stream that they have in K-25. It might 
actually cost you more money. Have I made this point clear? 

Chairman AnpDerson. Yes. I am wondering what the dollars and 
cents are when they come in and say, “We are going to trade Great 
Britain some 5-percent-enriched uranium.” You must not take the 
total cost and take one-twentieth of that, because it is only 5 percent. 
It is sixteen-seventeenths at 20-percent enrichment. 

Admiral Ricxover. This is something that is very important. The 
reason this discussion was brought up at this time is because we would 
like somehow to get some assurance that we can go ahead with increas 
ing the PWR electrical generating capacity. We have to have add 
tional generating capacity to prove out the second PWR core and thus 
advance reactor technology. I am working with the Duquesne Light 
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Co. to try to get them to put in the additional generating capacity. 
The present g generator is 100 000 kilowatts. It looks like we can use 
150,000 kilowatts. But I would not like to limit ourselves to only 
150,000 kilowatts, because I don’t know what will happen a few years 
from now, and I would like to get 75,000 kilowatts additional generat- 
ing capacity so that, if there are further developments in the future, 
we will be in position to meet them. I will try, however, to get a com- 
mitment from the private utility to put up this additional 7 5,000-kilo- 
watt generating capacity. 

In ‘addition to the generator, I will need about $5 million, not too 

much for modifying the reactor plant to be suitable for the higher 
power PWR core. This entire matter has not yet been presented fully 
to the Commission, and you are getting this ahead of time. It came 
up on account of Senator Anderson being here. The Commission will 
have to present this to you. I do want you to know that this is 
presently being considered. It would help us if this subject could 
come up sometime during this session so that the committee can indi- 

cate whether or not it thinks we should go ahead with it. I would 
edition that we put this as a line item in the fiscal year 1960 budget 
and make a provision that we try to have the private utility put up 
the funds for the additional generating capacity. But at the same 
time it should be made possible for us to do this job even if industry 
does not participate. We will not advance our technology any other 
way. 

Another consideration is that it is much cheaper to make a modifi- 
cation of this type than to put up a complete new plant to prove out an 
advanced core concept such as the second PWR core. That is all I 
have, Mr. Chairman, unless there are any questions. 

Representative Horirretp. Are there any questions ? 

Representative DurHAm. You people have told us that this is the 
best way to get the cost down, that is, by improving your core and fuel 
elements. 

Admiral Ricxover. Yes, sir; but it takes a lot of time. It takes 
years of very expensive radioactive testing to do this. It is not easy 
or simple. 

Representative Houirrevp. If there are no questions from the staff, 
thank you, Admiral Rickover, for your presentation. 

Admiral Ricxover. Thank you, sir. 

(The following exchange of correspondence between the Joint Com- 
mittee and the Atomic Ener gy Commission contains additional in- 
formation in the proposed Shippingport plant modification :) 

CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
April 18, 1959. 
Mr. Jonn A. McCone, 


Chairman, U.S. Atomic Energy Commission, 
Washington, D.C. 


Deak Mr. McCone: During the hearing and award ceremony on April 15, 
1959, Admiral Rickover testified concerning possible increase in power output of 
the Shippingport power reactor. The Subcommittee on Legislation is con- 
sidering the advisability of adding a project to authorize this construction, per- 
haps contingent upon the Duquesne Light & Power Co. proceeding with con- 
struction of the necessary additional generating facilities. 

It would be appreciated if the Commission would review this proposal and 
forward comments to the subcommittee as soon as possible, including an in- 
dication of whether or not the Commission believes it desirable to request such 
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authorization at this time. Because of tight time schedules of the subcommittee, 
it would be appreciated if these comments could be received by April 24, 19§9, 
Sincerely yours, 
CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation, 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., April 25, 1959, 
Hon. CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Energy, 
Congress of the United States. 


Deak Mr. Hortrretp: Your letter of April 18, 1959, requested the Commission's 
comments including an indication of whether or not the Commission believes it 
desirable to request authorization at this time for construction to increase the 
power output of the Shippingport power reactor. 

The Commission was not aware of the possibility of this proposal during the 
period of preparation of its 1960 budget. The proposal was made after sub 
mission of the authorization bill. The Commission does not consider that the 
Government should participate in that portion of the project involving procure 
ment and construction of the power generating unit. The Duquesne Light 
Power Co. have the proposal under active consideration and are now conducting 
systems studies relative to absorption of the added power resulting from such 
modification. Their studies are not completed and they have not given the 
Commission any indication of their views. 

In these circumstances, the Commission does not feel that it is in a position 
to request authorization for the project. 

Sincerely yours, 
A. R. LUEDECKE, General Manager. 


U.S. Atomic Energy CoMMISSION, 
Washington, D.C., May 11, 1959. 
Hon. CHet HOo.iFievp, 
Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Pnergy, 
Congress of the United States. 


Dear Mr. Hotirretp: Your letter of April 29, 1959, requested that the Commis 
sion provide additional information on the proposed modifications to increase the 
power output of the Shippingport plant. 

The Commission’s comments to the specific questions raised in your letter ar 
as follows: 

Question No. 1. How much will the testing of the new core be delayed if 
modifications of the plant are deferred to fiscal year 1961? 

Answer. Deferring authority to start the Shippingport plant modification 
until fiscal year 1961 will delay the testing of the new core (PWR core 2) ani 
the determination of the maximum power capability of the Shippingport plant by 
lyear. The controlling item of the construction schedule would be the generatily 
unit which would take approximately 3 to 3% years to install. Even if th 
Duquesne Light Co. agrees to furnish this equipment, it is, in my opinion, highl 
unlikely that they would be willing to commit funds for this purpose until the 
were certain that the AEC had the authorization to proceed with this portion 
the work. 

The Commission investigated other possible ways of testing the new cor 
(PWR core 2) without increasing the electrical power output of the Shippingpor 
plant. The conclusion reached was that, while some information concerning tt 
performance of the fuel elements and the core itself could be obtained by operat: 
ing at 100 electric megawatts, the most significant information on overall core ani 
maximum plant performance cannot be obtained unless the plant is operated # 
full power output for statistically significant periods of time. 

Question No. 2. What modification work must be performed in fiscal year 196! 
in order to assure that plant modifications are completed in time to test the nev 
core? 

Answer. In order to have the Shippingport plant modifications completed 1 
time to test the new core (PWR core 2) the following work has to be initiated i 
fiscal year 1960: 
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(a) Contracts must be awarded to architect engineering firms to perform 
the necessary design work associated with modifying the reactor portion of 
the plant and for the construction of the additional turbogenerator capacity. 

(b) Fixed-price contracts must be awarded for the design and fabrication 
of primary plant components such as the pressurizer and the steam drums 
for the steam generators, 

(c) Contracts must be awarded for the construction of the turbogenera- 
tor plant and the procurement of the necessary materials and components for 
this plant including the turbogenerator set. 

Question No. 3. What is the estimated cost of the items of work referred to in 
the preceding item which must be performed in fiscal year 1960? 

Answer. As indicated in Admiral Rickover’s testimony to the Joint Committee 
on Atomic Energy, the costs during fiscal year 1960 for the above modifications 
are estimated to be $2 million. 

Question No. 4. What is the progress that the Duquesne Light Co. is making in 
reviewing the proposed mod-fications and what is the estimated time for their 
completion? 

Answer. Admiral Rickover has discussed this subject with Mr. Philip Fleger, 
chairman of the board and president of the Duquesne Light Co. Mr. Fleger has 
advised Admiral Rickover that their studies should be completed by about May 
19, 1959. 

Sincerely yours, 

A. R. Luepecke, General Manager. 

Representative Hortrretp. We will go now to the next project, 
which is 60-e-8 for Pluto, $2 million. 

Representative Van Zanpr. Mr. Chairman, may I ask the general 
a question about Pluto? 

epresentative Horirretp. Go right ahead. 

Representative Van Zanpt. I am glad Senator Anderson is here. 

Chairman ANpDERSON. We have a vote for area development. You 
go ahead. 

Representative Van ZaNpr. General, I am disturbed by the activity 
of another committee in Congress which appears to be invading the 
jurisdictional field of this committee as far as Rover and Pluto are 
concerned. Have you been called to appear before this other commit- 
tee ? 

General Lurevecke. I have not. 

General Kerrn. I believe we do have a request. 

General Lurpecke. We have a request from the Science and Astro- 
nautics Committee. 


Representative Van Zanpt. You have not as yet appeared before 
them ? 


General Keren. No. 

Representative Van Zanpr. On either Pluto or Rover? 

General Kerrn. No. We appeared last year before some of the 
committees that were studying the problem of setting up a Space 
Committee, but we have not appeared this year before the Space Com- 
mittee. 

Representative Van Zanpr. If you appeared before the Space Com- 
mittee and they asked you to go into the details of reactor develop- 
ment, would you give them that information ? 

General Kerrn. That is under study right now, as to whether they 
have proper clearances to have the information. I don’t really know 
the answer now. I think the staff is reviewing it. 

Representative Van Zanpr. You are studying it now. You have 
not made a decision ? 
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General Kerrn. Yes, sir. 

Representative Van ZAnpT. The technical direction of the project 
is still AEC. 

General Ketrn. Yes, sir. 

General Luepecke. It is. 

Representative Van Zanpr. What about the agreement. with the 
Space Agency? I am not now talking about the committee. I am 
talking about the Space Agency. What is the agreement you people 
have with them ? 

General Keren. We have an agreement on Rover. They are not 
interested in Pluto. The agreement with them that we have on Rover 
is that we will have technical cognizance of all work leading up 
through the demonstration of feasibility. 

tepresentative Van ZAnpT. Then that means that jurisdiction re 
mains with the AEC on the nuclear phase of it. 

General Keren. Yes, sir. 

Representative Van Zanpr. And you would only therefore be re- 
sponsible as far as questions are concerned to the committee of the Con- 
gress that has jurisdiction over the AEC; is that correct ? 

General Lurpecke. For the development and up to the feasibility 
stage, yes, sir. 

Representative Van ZaAnpr. I see where certain members of the 
Space Committee are recommending that certain projects be placed mn 
the hands of Admiral Rickover and others. Frankly, I think they are 
invading our field. I regret I am taking up your time with it, but 
I am at least expressing my feelings over it. 


PROJECTS PROPOSED FOR AUTHORIZATION 


tepresentative Hoxtrreip. I wonder at this time if we cannot leave 
this Pluto and Rover project. This is what Senator Anderson asked 
particularly to be here on, and he has had to answer a rolleall. We 
can get back to that when he gets back. 

We handled most of these other line items here in open session down 
to the community projects on page 5. That has to do with New 
Mexico, and I know he wants to be present on that. Let’s get to this 
(1) on line 20, general plant projects; I think we can go ahead on 
that at this time, and then come back to these items. Senator Ander- 
son and Mr. Price are personally desirous of being present when they 
are discussed. 

The Senator has now comein. Project 60-e-8, the $2 million Pluto 
project. What was your request? Eight million dollars, was it not, 
from the Budget Bureau, and they cut you to two? 

General Kern. The original request was for $10 million. 

Chairman Anperson. Presumably when AEC asked for $10 mil- 
lion construction authorization for fiscal 1960, they felt that this was 
the rate at which to proceed. Do you know why the Bureau of the 
Budget cut it down to $2 million ? 

General Keren. It was cut down on the basis of discussions, I be 
lieve, with regard to the rate and the interest of the Department of 
Defense in the program. During this period of time we have made 
quite a realistic appraisal of the program. We have done some re 
scheduling. We have had some problems of fabrication of the fuel 
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elements, [classified matter] and searching for the best means of pro- 
ducing these we have several contractors working on it. The ultimate 
effect of this has been that we have thought it advisable to bring the 
Tory II experiment out a little bit later. 

Chairman Anperson. You did not get your money until January, 
did you, on last year’s appropriation ¢ 

General Krrrn. That is true. That had a bearing on the reap- 
praisal of the program. 

Chairman Anperson. This will slow you down some more then. 

General Kern. It has caused us to modify our program. We are 
going to use the same test facility for Tory IT A, B, and C. This 
does not encompass quite as elaborate a test program as envisioned 
prior to this. It is a technically sound program. According to Dr. 
Merkel, who is in charge of the program at the Livermore Laboratory, 
this program now appears to be technically the best and the $2 million 
seems to be adequate to meet his requirements for this program. 

Chairman ANpEerson. Reduced back to simple terms, that is a delay. 

General Keren. It has been a delay. It is a delay in the time we 
would have a replica propulsion system. I think it is not a delay 
in the technical development of a reactor per se. 

Chairman ANnpErson. I don’t quite understand the terms. 

( Discussion off the record. ) 

Chairman Anpgrson. Tory II C construction won’t start until after 
you finish Tory IT. 

General Keimrn. The facility money is for the facilities for testing. 

Chairman ANpERsSON. You are going to use the same spot 

General Keirn. Yes. 

Chairman Anperson. You did not plan that originally. 

General Krerrn. No. We had planned another test facility. 

Chairman Anperson. As I heard it explained to me, it was because 
they did design that extra test facility that they would be able to 
speed it up. If that was true and the assumptions were correct, then, 
changing away from it means that you are going to slow it down. 
Is that right, really ¢ 

General Keren. An extra facility would give you a degree of flexi- 
bility ; there is no doubt about that. 

Representative Van Zanpr. When Dr. Merkel appeared before us 
he seemed to be satisfied, if my memory serves me correctly. 

General Kerrn. Yes. He said under the revised schedule and the 
program as it is now planned out, the $2 million gives an adequate 
and technically sound program. It does not give the test time which 
we would like to have on the reactor. [Classified matter.] If a 
valid requirement for this type of propulsion system develops, then 
it will be necessary to step up that supply and probably go to an 
additional test stand. At the present state of the art, I think that 
this is not urgent until such a requirement is developed. 

Representative Van Zanpr. Didn’t Dr. Merkel say this, that the 


Teevaluation of the program made necessary delay of certain phases of 


it? 

General Kerrn. Yes, sir. 

Representative Van Zanpr. He said in the end it would be a stretch- 
out. 


General Kerrn. Yes, I think that is right. 
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Chairman Anperson. That is right. 

Representative Van ZAnpt. It would bea stretch-out. 

Chairman Awnperson. If they have the authorization they can go 
ahead when they are ready for it. If they don’t have the authorization 
they have to come in and get it and wait for it and go on that way. [ 
realize that Dr. Merkel said he was satisfied. You know the old story; 
everything is fine, Jake and I are having a wonderful time. P.S.— 
Jake was shot yesterday. 

General Luepecke. He indicated his primary problem was operat- 
ing funds so additional operating funds for that were provided for 
him. 

Chairman Anperson. It seems to me this project and Rover haye 
taken on lots of additional significance in the last few months. I 
even think there is a relationship between the Department of Defense 
fallout data and some of these things. I think they are a whole lot 
more urgent under these circumstances. 

Representative Hoxirretp. Are there any further questions on that 
point? If not, the next project is the Rover project in which you 
asked $4.8 million, and you got $4.8 million, so there is no modification 
there. 

Then we go next to the community projects on page 5. We covered 
the rest of those, I believe, in open session. Is there anything you wish 
to add on Rover for the record at this point? Is there time slippage 
or anything like that ? 

General Ketrn. No. I think the technical program was pretty well 
covered for the committee not long ago. 

[Classified matter. ] 

Representative Hoiirrecp. Let’s go now to the community projects. 

General Lurnecxe. The first is 60-k-1, high school addition at Los 
Alamos, N. Mex. This was to provide regular classrooms, science 
laboratories, music facilities for band, orchestra and choral instruce- 
tion, and for a girl’s gymnasium. The increase is necessary to sup- 
port the anticipated increase in enrollment over the next 3 years. 

Representative Horirretp. The next one is what? 

Representative Van Zanor. Are they still producing youngsters at 
Los Alamos? 

General Luepecke. Yes, sir. 

Representative VAN Zanpr. At a high rate? 

General Lurepecke. Quite prolifically. 

Representative Hortrretp. The next is 60-k-2, $240,000 in real es- 
tate development. 

Chairman Anperson. What is that ? 

General Luepecke. That provides for development of approxi- 
mately 47 additional lots. 

Chairman :Anperson. In the area where they are selling private 
lots? 

General Lurpecke. Yes, sir. This is to put in the roads, facilities, 
curbing and so on for the lot development. 

Representative DurHam. What do you have to charge for a lot? 

General Starstrp. They are appraised, sir, and I think the charge 
is in the neighborhood of $1,800 for the project now under construc- 
tion. I am not sure of the exact cost. However, in addition to the 
charge, the utilities are sold over a period of time, and there is & 
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profit over cost on the utilities. So that the overall cost of a lot de- 
velopment is paid off in a period of between 17 and 20 years. 

Representative Hoxtrietp. That is recovered by the Government. 

General Srarsirp. That is right. 

Representative Hoxirrevp. This is actually not an expenditure in 
the true sense. 

General Srarsirp. No, sir. It is a recovered expenditure. It is 
not a great deal, we feel, for the people who want to stay long term 
there, and need a different type of housing than can be provided by 
the Government. 

Chairman Anperson. You remember where the old camp was down 
below, White Rock, and where the experimental area was? 

General Lurpecke. Yes. 

General Srarpirp. You are right, sir. It is White Rock. 

Chairman Anderson. It would be a whole lot cheaper to develop 
houses down there. You have roads in and you have level country 
and you have pavement in, and you have water facilities there, and 
you could offer to people residence lots down there much cheaper than 

ou would here, but you can’t get it so that anyone would develop it. 
Is there any reason why no one wants to develop it? 

General Starsirp. We have it under review. 

Chairman Anperson. You have here $240,000 to develop lots that 
sell at $1,800. After they get them, they have to build a $15,000 house. 
Iam not opposed to it. They can go to White Rock Mesa and get a 
$15,000 house for $16,000, and there are people that feel it is all right. 

General Srarsirp. There is interest, as you know. We are working 
with the people out there to try to find a satisfactory system to do it. 

Chairman Anverson. A half dozen firms have come in and they 
have all said the same thing, “We are glad to submit you a proposal.” 
Your people out there said, “No, we will work up the proposal.” Then 
you say how are we going to work it up. They don’t let anybody sub- 
mit them an offer. They have to do it themselves. I don’t know how 
todo it. But here is a piece of ground that is sitting there with paved 
streets and a water supply available and level ground on which people 
can build houses, a whole lot cheaper. <A lot of people at Los Alamos 
are sort of looking for the day where they might retire and live in the 
same general country and have some contacts with their scholarly 
friends who are still up on the hill. They have talked to me a great 
deal about this situation and said, “Why can’t we get a lot down there?” 
Ican’t give them an answer. Can you give me one? 

General Lurpecke. No, sir, I can’t. Maybe a little salesmanship is 
needed. These lots are quite popular because of the 72 that have been 
funded, 69 have slnady Tein sold up on the mesa. 

_ Chairman Anperson. I am frank to say if I had a choice of pay- 
ing $6,000 for a lot on Barranca Mesa and $1,500 on White Rock 
Village, I would go up on the mesa. It is a very beautiful place 
tobe. It is very, very nice. I wonder if you are not going to reach 
a saturation point of those people who can put thirty or forty thou- 
sand dollars in a house? You have to have a reasonably good income 
to justify that. All I am suggesting is that I am very happy you are 
going ahead with this. I think it is a fine thing for the people who 
are out there, and the people who may be transferred there, and so 
forth. A number of things have been done that are fine. I wish 
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there was some way that you might come to some decision how you 
would like to let this other area be developed if somebody wane to 
develop it. I think you are going to have to set certain standards. 
I think you are going to have to put supervision of some kind as to 
the type of houses they can build and the cost of those houses. But 
that is not an unusual problem. You ought to be able to get the 
advice of developers who can take a look at that and say these are 
the yardsticks you ought to have if you are going to develop this area 
at all. A number of builders have come to me and said, “Why can’t 
we get a chance at it?” Itold them I was not particularly anxious to 
have any one builder have it. I would love to have an offer so that a 
half dozen development firms might come in. Couldn’t you get me a 
report on the possibilities of the development of that area and how it 
might be done? 

General Lurpecke. Yes, sir. 

Chairman Anperson. I would appreciate it. 

General Lurpreckr. We will do it. 

Representative Horirrmvp. The next item is project 60-k-3. 

General Lurprcke. This is $1 million for housing alterations at Los 
Alamos, N. Mex. This project provides for the modification of 
about 120 existing housing units to meet the demands for increased 
family size and improve the quality of housing available to the top 
personnel of Los Alamos Laboratory. The modifications would in- 
clude such items as bathrooms, additional bedrooms, possibly enlarg- 
ing the kitchen and dining areas and possibly the adding of storage 
space. This project is a continuation of a program that is currently 
underway, which recognizes that the additional space for growing 
families and improvement in the quality of the houses available must 
be provided in order to hold the members of the laboratory and to 
attract others of this capability. 

Representative DurHam. It looks as though you might as well build 
them anew, if you are going to spend that much on 120 houses. 

Chairman Anperson. It is nearly $10,000 a house in improvements. 

Representative Bares. How many square feet are there in the 
houses ? 

General Srarsrrp. The houses vary quite a good deal. The largest 
number of them are of the same general order and size as are built 
for the military, exclusive of the top flag officers. If you wanted to 
take square feet, it is of the order of 1,080 square feet. Some are a 
little larger, some are a little smaller. Our problem, though, is 
basically this. Generally they have, of the order of three bedrooms 
or less, and that three bedrooms includes any room that the man may 
be using as a den. We want these people to stay over a period of 
years. We want them to stay when their families begin growing up. 
We want them to stay when they have senior dependents that must 
come back and live with them. To do that we have to give enough 
bedrooms and enough bath space so that a man who is able to make a 
very substantial living on the outside, he is a talented man, will sta 
at Los Alamos, instead of going where he can get houses that will 
satisfactorily accommodate his family. What we have done and 
planned is that the first million dollars is to add bedrooms and baths 
only to existing houses. We are going to continue a program, and 
there may be some other features that would be added. But basically 
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this is not to make a group of flossy houses. This is to make houses 
that are satisfactory to the type of people that would be living in 
them. 

Representative Hoirreip. Certainly 1,080 feet is not a very large 
house. 

General Srarsirp. No, sir. I will have to say some are larger than 
that. 

Representative Ho.irtetp. I would like to ask you to explain $10,000 
per house in additional cost. Is it because the cost of adding runs a 
bit higher ? 

General Srarsirp. Construction is higher up there, sir. It is not 
inordinately higher. However, this does represent generally taking 
an existing house and refurbishing other things, such as the utility 
connections that go into it. When you add to a house, it is not just 
a question of adding 200 square feet to 1,000 and adding 20 percent of 
the cost involved. 

Representative Duruam. Are these the first houses we built out 
there? 

General Srarpirp. Generally these are the the ones we have built 
from the period 1947 onward. 

Chairman Anperson. Have you any idea what would happen if you 
announced suddenly that you had a million dollars available to help 
subsidize the building of these same homes down on the White Rock 
Mesa or wherever it might be, ard let these people build their own 
houses by furnishing them a lot, and say you build a house and we 
won’t repair the old one? They can come pretty close to getting a 
whole house built for what you are going to spend to refurbish. 

General Srarsirp. We are trying our best to work out a satisfactory 
plan at White Rock. There are various complications to it. One is 
that we want to avoid overloading the schools up on the hill. We 
want to avoid overloading in the sense of having to place special fire 
departments down there, special police departments at Government 
expense. If we go down there and work with a builder and tell that 
builder that he cannot build except to sell to project-connected people, 
then this decreases what he can borrow on a loan to actually build the 
structures. What we are trying to do is to find down there a way 
that a builder can come in, that it will not throw an overload on the 
community nor the Government, but a satisfactory building program 
can be developed so that a sizable number of houses can be built. We 
are earnestly working on this, please believe us. This is different 
from the situation up there on the hill in the community where people 
are in houses; they want to be close to their work, they want to live 
along with their friends that are up there. But the buildings are too 
small for them. We are trying to give enough of those buildings that 
are large enough so that a man who wants to stay up on the hill and 
stay with his friends will stay there instead of saying, “Really, these 

ouses are not too satisfactory ; let us go work for Convair or someone 
else.” We have a three-pronged approach. One is to improve the 
houses up on the hill for the people who want. to stay there, and have 
areal problem in staying there. Second, to provide out on Barranca 
Mesa for the people who want to build better houses, but still be close 
by. Third, to find a solution down in White Rock where people want 
their own houses, but cheaper houses. 
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Representative Barres. What do you charge for the rental there? 

General Srarsirp. The rental is assessed on the basis of the com- 
parable rental for a comparable house in Santa Fe and in Albuquer- 
que. The rental varies. I do not have the exact figures in my head. 
As I remember, the figures run all the way from the order of $80a 
month up to the order of $135 and $140 a month. Utilities are paid 
for extra. 

Representative Bares. We have been limiting the Wherry housing 
alterations to about $2,500. $10,000 is an awful lot of money to put 
into alterations. 

Representative Van Zanpr. But your Wherry housing is generally 
up against the military installation. Here you have real estate up 
on top of a mountain, as we call it in Pennsylvania, and a mesa out 
in New Mexico. It is really hard to get to. 

Representative Bares. The most expensive we build anywhere is 
about 214 times stateside cost. It would not come to that figure under 
any circumstances. 

General Srarsirp. Certainly it is not of that order. It is nearer 
25 percent greater than comparable building in the area. Here again 
I do not have the exact figure in mind. Everything has to be hauled 
up there. It is a long way up there. The labor has to work up on 
the hill. There are not enough houses there to accommodate the 
labor. So they are commuting from Santa Fe, about 30 miles b 
road. So all this increases the cost of building. As I remember, it is 
of the order of 25 percent higher than down where there is a railhead. 

Representative Bares. That is still pretty cheap compared to some 
of the costs we have been facing in other places. The 25 percent is 
realsmall. I thought it would be more than that. 

Chairman Anperson. You certainly need to do some repairing, and 
there is no question you want to hold those people there. With all the 
talk about stopping tests and all that, you have a morale problem that 
is tough enough without refusing them houses. I think probably it 
is all right. It is a big figure that we are going to have to justify, 
and I am glad to have your statement about it. 

Representative Hortrrerp. The essential excuse for this is that you 
feel it is necessary to do it to keep this high talent personnel on the 
job; is that right? 

General Srargtro. This is absolutely right. 

Representative Horirtetp. This has been carefully considered and 
this is your considered judgment, that this is the minimum you need 
in the way of money for this purpose ? 

General Srarsrrp. That is right. 

Representative Barrs. Do you have any plans worked out, General! 

General Strarpirp. Yes, sir, we have them. 

Representative Bares. I wonder if we can look at some of those. 

General Strarstrp. The first increment of the work has been placed. 
I can get those plans. 

Representative Bares. I would like to see them. 

Representative Horirrerp. I think we can get to the general plant 
project on line 20. 

General Lurpeckr. These projects provide for the many miscel- 
laneous minor alterations, additions, modifications, replacements, an 
new construction required annually by each of the Commission’s 
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operating programs. They provide continuity of operation, improve- 
ment in production technique, road and street improvement, elimina- 
tion of health and safety hazards, minor changes in operating methods, 
and protecting the Government’s investment by preventing excessive 
deterioration and obsolescence in facilities which support the several 
programs of the Commission. 

The cost estimate for fiscal 1960 is based on experience in prior 
years and takes into account new plant and other facilities which are 
coming into operation and certain special nonrecurring projects which, 
because of their nature, fall within the criteria of general plant 
projects. 

Representative Houirrerp. On your breakdown you have raw ma- 
terials, special nuclear materials, weapons, reactor development, physi- 
cal research, biology and medicine. I don’t think we have any trouble 
on this. I would hke to get back to the reactor development item. I 
am glad to see in biology and medicine you are raising from $200,000 
to $382,000. Will you explain why that raise is made? 

General Lurpecke. In biology and medicine? 

tepresentative Hoxirrevp. Yes. 

General Lurepecke. Mr. Chairman, Mr. Burrows will answer that. 

Mr. Burrows. Mr. Chairman, some of the requirements of the Di- 
vision of Biology and Medicine are increasing every year. This 
represents this increase. You remember that there is a new medical 
center that is coming into operation this year at Brookhaven. We 
have the Argonne Cancer Research Hospital which we have to keep 
maintained at Chicago. We have the Oak Ridge Institute of Nuclear 
Studies Medical Division, which requires additional money to main- 
tain. I have a breakdown of the $382,000. $25,000 of this goes to 
Chicago, which is primarily for the Argone Cancer Hospital. 
$183,000 goes to Oak Ridge, which is primarily for the Institute of 
Nuclear Studies Medical Division. That leaves $174,000 to take care 
of all other requirements throughout the country for biology and 
medicine, which includes, as you know, a number of installations, 
particularly at different universities, as well as our laboratories. 

Representative Hoxtrrevp. Does this include the new testing stations 
for strontium 90 and fallout material ? 

Mr. Burrows. If it was necessary to build a small structure for that 
purpose, this would be the fund from which that would be taken, 
yes, Sir. 

Representative Hottrretp. In the main you are doing that by con- 
tract with the universities ? 

Mr. Burrows. If there is a structure necessary in order to do some 
analytical work, we might be providing the structure, sir. 

Representative Hortrrecp. Has there been any need shown on that 
point ? 

Mr. Burrows. On this particular point, I cannot testify too di- 
rectly. I do know, however, that this is the only fund that would be 
available to them for this purpose. In general, it seemed to us that 
their overall requirements were growing so that some increase would 
be necessary this year to take care of their problem. 

Representative Durnam. Out of this comes your research uetipete 
that you farm out to the universities in the field of medicine? 

General Lurpecre. The construction for them, yes, sir. 
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Mr. Burrows. This would cover any small facility that they might 
need for purposes of carrying on further experiments of one ‘kind or 
another, sir. For example, we have : a pretty large biology and medi- 
cine program at the U niversity of California at Los Angeles. We 
have another one at the University of Rochester. 

Representative Dunnam. W ould it be physical structures or more 
or less instruments, and things like that, that you use in the research? 

Mr. Burrows. They might be building alterations which would be 
necessary in order to put new kinds of equipment in. 

General Lurpecke. One project that I know is included in here is 
typical sir. That is the construction of dogpens and facilities for 
the study of the effects of strontium 90 in bone structure in which they 
have to keep the dogs over the period of the dog’s lifetime. The same 
thing is true with respect to other animals. 

Representative Hoiirretp. Will you give us some information on 
that item right above there, physical research? What does that 
encompass ¢ 

General Lurpecke. Dr. Williams, Chief of the Research Division, 
sir. 

Dr. Wutu1aMs. This sum of $2.5 million is split between three items. 
First it should be stated that the Division of Research is responsible 
for all general plant. projects at the Oak Ridge National Laboratory. 
That takes $114 million of the $214 million total. Secondly, the Di- 
vision of Research budgets for all the general plant projects at the 
Ames National Laboratory at Ames, Iowa, in the amount of $50,000. 
The balance of $950,000 is for off-site research programs. That con- 
tract program with some 400 contracts spread among more than 100 
institutions splits up into the modernization, modifications, and minor 
plant additions required by those 400 contracts. 

Mr. Ramey. Did you get any cut in that? 

Dr. Witiiams. No,sir. That is exactly what we requested. 

Representative Hotir1eLp. Would that be for facilities or for your 
contracts for studies? 

Dr. Witxr1aMs. It is in the same sense that Mr. Burrows explained 
in biology and medicine. It is actual modification to physical strue- 
tures. It is not operating money. 

Representative Hoxrtrietp. Could it be laboratory equipment, or 
the furnishing of materials for laboratories to do certain types 0 
research ? 

Dr. WiuuiaMs. That is not the equipment type of budget. The 
equipment comes under the operating part. 

Representative Hotirietp. This would be strictly on the basis of 
building. 

Dr. Wiu1aMs. Facilities and modifications, modernizations of 
equipment in them. 

Representative DurHAam. You have a $2 million item in here for 
biology and medicine. 

Dr. Witt1aMs. The biology and medicine program is the point to 
which Mr. Burrows was speaking. This is $2.5 million for the 
Research Division general plant projects. 

Representative Durnam. Why don’t you put those two items to- 
gether? You have the other one on page 5 of the bill. 
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Mr. Burrows. May I explain this? Those are specific items and 
specific projects in section 101. This general plant is a whole lot of 
miscellany, for which the total cost of each p roject is less than $500,000, 
and the total cost of any building would he less than $100,000 in all 
programs except community. 

Representative Houirtevp. I see. Now I see you have $150,000 al- 
lowed for training, education, and information. In what field i is that? 

Mr. Burrows. That is to take care of some of the modifications and 
minor additions of utilities and that sort of thing which we feel sure 
will come up in connection with the Puerto Rico center. This is what 
this item is for. 

Mr. Ramey. Is any of this for the International Atomic Energy 
Agency ¢ 

Mr. Burrows. No, sir. 

tepresentative HouirreLp. Your community facilities; that is Oak 
Ridge, isn’t it ? 


Mr. Burrows. That is broken down between Oak Ridge, Richland, 
Los Alamos, and Sandia. 


Representative Hoiirrecp. Can you give us an idea of what that is 
for ¢ 

Mr. Burrows. Again these are for the miscellaneous items which 
come up which require repartitioning, electrical modernization, street 
work and all the miscellaneous requirements of that kind. 

Representative HoLtrrevp. The administrative amount I notice was 
$400,000 last year and you have $700,000 this year. 

Mr. Ramey. Does that provide for modifications of the H Street fa- 
cilities to take care of more people ¢ 

Mr. Burrows. There are certain modifications included. I think 
Mr. Derry should talk to this. The biggest item in here is for shelter 
areas. 

Representative Hottrretp. Does this also have any money in it for 
transportation subsidy ? 

Mr. Burrows. No, sir. 

Representative Foumterp. What is the situation in that field? 

Mr. Burrows. The situation is that the subsidy will end as of June 
30, sir. 

Representative Hottrieip. Are they collecting enough now on that 
busline to pay their way ? 

Mr. Burrows. No, sir. 

Representative Van ZAnpr. What is going to happen ¢ 

Mr. Burrows. What will happen is that people will have to make 
urangements w ith car pools. 

Mr. Derry. There is a commercial operation going now. Suburban 
Transit, in order to protect the franchise that was granted to them 
some time ago, have restarted commercial operation from downtown, 
15th and H, « out toGermantown. There are two buses in the morning 
and two or three in the evening. The fare is 75 cents. I don’t know 
that we are having very much traffic on it, but this is a commercial 
operation, nonsubsidized. We still have our home-to-bus transporta- 
tion that will end on June 380. There sre about 175 to 200 people 
riding that now. 

Mr. Burrows. I would like to explain. Part of the problem is that 
people coming from Virginia or coming from Southeast Washington 

















290 AEC AUTHORIZING LEGISLATION 





would have a pretty difficult time to go down to Washington and pick 
up a bus and come out. It might work out. I think it is fair to say 
that a large number of people will have to either move or rely on car 
pools. 

Representative Van Zanpr. Do you think we have discharged our 
responsibility to the employees ? 

Mr. Burrows. I can only give you my personal opinion. 

Representative Van Zanpr. Let us have your personal opinion. 

Mr. Burrows. My personal opinion is that you have. 

General Lurprcke. I subscribe to that. 

Representative Hoxiirietp. Will you continue to run a shuttle bus 
from H Street ? 

Mr. Burrows. Yes, sir. 

Representative Honirietp. That would be for the benefit of the 
visitors to the plant, the people who have business with the AEC? 

Mr. Burrows. This would have to be official business; yes, sir. 

Representative Horirrerp. Would it be paid for and _ self-sup- 
porting ? 

Mr. Burrows. It won’t be self-supporting; no, sir. 

Representative Honirirevp. It is not a free ride? 

Mr. Burrows. It is a free ride for anybody on official business. 

Representative Hoxirreip. If some person comes in from some other 
city and wants to come out and talk business with you? 

Mr. Burrows. He has to pay 75 cents each way. 

tepresentative HortrieLp. Who get to ride free? 

Mr. Derry. The official Government passengers or those members 
of the committees in Congress or other Government agencies or people 
(raveling between our H Street office and Germantown ride free. 

Representative Hotirretp. Would you gentlemen all ride in free? 

Mr. Derry. Yes, sir. 

Representative HotirteLp. Why, if you charge the fellow who works 
out there, a little stenographer that makes $2,850 a year or $3,350? 

Mr. Burrows. The difference is between home to work and office 
{o office on official business. 

General Lvrepeckre. We would not be riding that bus as a means 
of getting to and from work. , 

Representative Van Zanpt. If you are out there or come to Capitol 
ITill to testify or come to H Street, you are entitled to ride that bus. 

Mr. Derry. Yes. 

General Lurpecke. Or come to the city to transact any of the Com- 
mission’s official business, or vice versa. 

Representative Van Zanpr. But getting from Germantown to your 
home, no. 

Mr. Derry. That is right. 

Representative Durnam. How much does it cost a little stenog- 
rapher for transportation a month ? 

Mr. Derry. It is about a dollar a day. It is $26 or $25 a month. 

Representative Horirrevp. Are you ready to go ahead with the 
$700,000 item ? 

Mr. Derry. It is for modifications, alterations, and additions to the 
building. The larger portion of it, roughly $400,000, represents addi- 
tions to the shelter areas. 

[Classified matter. ] 
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Mr. Ramey. Is this to stay within the cost estimate when you built 

the original ? 
Mr. Derry. No, sir. The objective in building the building 

initially, the $10 million, and then the $3.3 million after that, was to 
rovide office space. 

[Classified matter. ] 

tepresentative VAN Zanpr. Mr. Chairman, this $1,050,000 for com- 
munity; does it have to do with covering any cost of our getting out 
of Hanford and Oak Ridge as far as the disposal of real estate is 
concerned ¢ 

Mr. Buiocn. No; this item does not. Any costs associated with dis- 
posing ef property are in our operating budget. 

Representative Horirterp, Then this would be strictly in the field 
of road and street improvements and that sort of thing; is that right 4 

Mr. Burrows. Yes. Electrical work and this sort of thing that 
hasto be done. Of the $1,050,000, $200,000 is for Oak Ridge, $100,000 
for Richland, the balance is for Los Alamos and Sandia. 

Representative Horirtetp. I notice in this group of items that last 
year we had about $25 million, this year $30 million, so you have 
actually an increase in this right along the line here. Yet even the 
Bureau of the Budget gave you a little more on this group of items. 
But when it comes to the complete submission of $203 million to the 
Bureau of the Budget you only got $115 million. That certainly has 
not followed the pattern, has it? 

Mr. Burrows. The simple fact is that our installations are getting 
older and we are getting more of them. This represents costs of 
keeping your facilities in a modern condition and filling out the small 
gaps that arise. Less than one-half of 1 percent of the capital value 
of our facilities is involved. 

General Lurpecke. I think this trend would logically continue, sir, 
as the plant builds up. Each year, as we install more projects and 
build more structures, more linear accelerators and whatnot. 

Representative DurHam. The two items of big increase are the 
a and the reactor development. That amounts to about $3 
million. 

Mr. Burrows. We run into a real problem in a place like Argonne. 
As you put in additional facilities, you add additional loads on utili- 
ties, roads, and other supporting structures. 

- Representative Hoxirietp. As structures get older, your mainte- 
nance gets to be more. 

Mr. Burrows. That is right. This is why sometimes you have to 
make a major modification in order to maintain them. 

Representative HotirreLp. Let us get to reactor development. That 
isone of your bigitems. What does this contemplate ? 

Dr. Prrrman. The $7,500,000 is broken down, first, by Operations 
Office, Chicago getting $2.5 million, Idaho $2 million, New York $1 
million, Pittsburgh Naval Reactor Operations Office $1.2 million, and 
the Schenectady office $800,000. It is the same type of thing that Mr. 
Burrows has been telling you about for the other areas. It is to keep 
the buildings that we have in condition; that keeps them up with the 
growing program. For instance, on the $2.5 million at Angeen, this 
includes increased ventilation for a series of buildings out there. 

Mr. Ramey. Does that mean air conditioning ? 
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Dr. Pirrman. I don’t think it is air conditioning, Mr. Ramey. It 
is Just getting enough air through there so that, as the people in them 
go up, you can get enough air for them to breathe. 

_ Mr. Ramey. They started there with just the Manager’s office havy- 
ing an air-conditioning unit. They have grown. The Assistant 
Manager, Division of Finance 

Dr. Prrrman. The $163,000 is for heating and ventilation in the 
AEC administration and AEC offices. 

Mr. Ramey. It sounds like air conditioning. 

Representative DurHAmM. We put air conditioning in the Capehart 
houses. 

( Discussion off the record.) 

Dr. Prrrman. About a million of that is for small unanticipated 
items of less than $5,000. It is based on the previous year’s history. 
That is for the Chicago office itself. 

Representative DurHam. I have no kick about air conditioning. I 
think if we put it in these laboratories they can do better work. 

Dr. Prrrman. Whether you cool the air or not, you have to put 
enough through there so people can breathe. This is certainly in- 
creased air in many cases. 

Representative Durnam. I have been in some of those laboratories 
mniynilbt and I know they are very hot. 


Dr. Prrrman. You cannot work profitably in an uncomfortable 
environment. 

Representative Van Zanpt. General, what is the justification of the 
$8 million for weapons in fiscal 1960, under the general plant projects! 


General Luepecke. Of that $8 million, $5,650,000 goes into research 
and development facilities which include Los Alamos, Sandia, and 
UCRL, a down, 1.5, 1.650 and 1.25, respectively. 

Representative DurHam. Is that new laboratories ? 

General Lurpecke. No, sir. This does not include new laboratories. 
This is additions and modifications to buildings, any alterations that 
are needed to continue with the program. This is in connection with 
research and development activities, because they are shifting their 
laboratory around as the projects change. The other $2,350 million 
is divided, Kansas City $800,000, Rocky Flats $400,000, Burlington, 
Towa, $200,000, Amarillo, Tex., $150,000, South Albuquerque, $200,000, 
Mounds, $300,000, Pinellas, $200,000, and all other Albuquerque oper- 
ations, another $100,000. 

Representative DurHAam. We own that plant at Burlington, Iowa, 
outright. 

General Lurepecke. General Starbird is not here. 

Representative Duruam. We took it over from Ordnance finally. 

Mr. Burrows. They still operate it for our account. 

General Lurpecke. We did not take over ownership. 

Representative Van Zanpr. We only have a percentage of it. 

Mr. Burrows. I think we actually own certain facilities there, but 
it really still remains in the Ordnance Corps. 

Representative Van Zanpr. We are in the heart of an Army Ord- 
nance Depot. 

Mr. Burrows. That is right. We poured a lot of money into it for 
modification. 
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General LurepecKe. The Pantex plant at Amarillo is in the same 
situation, owned by Army Ordnance, rehabilitated by us, and some of 
the structures we have had to build. 


IMPROVEMENT TO GASEOUS DIFFUSION PLANT 


Representative Honirrenp. Mr. Ramey has a question on gaseous 
diffusion. 

Mr. Ramey. Senator Anderson asked me to raise a question that 
was raised last year and no action was taken on it. The General Ac- 
counting Office, in a letter dated May 12, 1958, raised a question about 
a quarter of a billion dollars being spent out of your operating money 
for improvements to your gaseous diffusion plant, which the General 
Accounting Office thought should probably be capitalized and author- 
ized in your construction program. 

{Classified matter. | 

We wanted to know what difference this would make in your cost 
if you capitalized this quarter of a billion dollars in your cost figure. 

[Classitied matter. | 

General Lurpecke. This is the barrier improvement program 
specifically ? 

Mr. Ramey. That is right. 

General Luepecke. Mr. Burrows. 

Mr. Burrows. This gets to be a little bit of an accounting argument, 
I think. 

Mr. Ramey. It is a policy question, too. It is not just accounting. 
I know last year it was stated to be just accounting. You know in any 
power situation it gets around to being possibly an accounting ques- 
tion, but it makes a lot of difference in your rates or in your charges 
as to what you capitalize. 

Mr. Burrows. I will answer this last question first. We looked into 
the actual effects of whether we capitalized this or whether we charged 
it off as we did it on a current basis. 

[Classified matter. ] 

This is not an unmixed question of whether or not this is a purely 
capital item or maintenance work you do normally in the plant. 

Mr. Ramey. I don’t think they thought it was unmixed. I think 
the General Accounting Office thought, weighing your factors, it fell 
more on the capital side than on the operating side. 

Mr. Burrows. This came to a different judgment by the General 
Accounting Office than by ourselves and the operator. We went into 
this very carefully with the Carbide seek ee they would handle 
this on a commercial basis—and they agreed with our position. 

Mr. Ramey. Could we be provided for the record with what the 
effect of a quarter-billion-dollar improvement program capitalized 
would be on your cost ? 

Mr. Burrows. Certainly. 

(The information furnished follows :) 

We do not believe that treating the cascade improvement program as a cur- 
rent operating expense, rather than as an addition to capital cost to be depreci- 
ated over the useful life of the facility, distorts the reported cost of production 
of enriched uranium. We have carefully analyzed the effect on unit cost of top 


product if we were to capitalize the cost of the program and amortize it. It 
should be recognized that a part of the cost of this program, being in the 
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nature of normal maintenance, would in any event be expended. Also, there 
would be a substantial charge to current production cost for those items retired 
prematurely if we considered them to be retirement units. 

Taking the above factors into consideration, we find that the effect upon our 
costs if we had capitalized these expenditures would have been a decrease in cost 
per gram of top-product uranium of 14 cents in 1956, 26 cents in 1957, 27 cents in 
1958, and 5 cents in 1959. The effect of charging off the expense currently ag 
contrasted with capitalizing and amortizing such expense depends, of course, 
upon the level of expense of any given year and on the volume of production 
against which such expense would be charged. Based upon the projected expend- 
itures for the cascade improvement program through fiscal year 1963 and the 
volume of production expected during this period, we calculate that the effect 
upon cost for the period 1960 through 1963 would also be a decrease of about 
5 cents per gram. These calculations also indicate that the effect upon production 
cost at the conclusion of the cascade improvement program would be to increase 
the cost by approximately 3 cents per gram. The insignificance of these figures 
leads us to conclude that the cost of production of enriched uranium has not 
been distorted. 


Representative Houirretp. I think that winds up most of the classi- 
fied items. We will start on page 8, section 107, tomorrow mornin 
in open session. I have here a compilation of questions which I wil 
submit to you, General Luedecke, for your staff to prepare some an- 
swers and give them to us. 

General Lurpecke. Thank you, sir. 

Representative Hotirtexp. ‘It will take some time on some of this, 
but it will be for the record. We might have asked those if we had 
time, but some of them, I think, will take time for you to get together. 

General Lurpecke. We will get the answers back to you promptly. 

(Information referred to appears starting on p. 381.) 

Representative Hoxirrecp. Thank you very much, gentlemen. 

General Lurpecke. Thank you, Mr. Chairman. 

Representative Hotir1eLp. The meeting is adjourned. 

(At 5:10 p.m., the meeting was concluded subject to the call of the 
Chair.) 
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AEC AUTHORIZING LEGISLATION, FISCAL YEAR 1960 


TUESDAY, MARCH 24, 1959 


CoNnGREss OF THE UNITED States, 
SUBCOMMITTEE ON LEGISLATION, 
Joint CoMMITTEE ON Atomic ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to call, at 10 a.m., in room P-63, 
the Capitol, Hon. Chet Flolifield, chairman of the subcommittee, 
presiding. 

Present: Representatives Holifield, Durham, Price, Van Zandt, 
Bates, Westland; Senators Anderson, Gore, Hickenlooper, Dw orshak. 

Also present : James T. Ramey, executive director; John T. Conway, 
assistant director; David R. Toll, staff counsel; Edward J. Bauser, 
technical adviser; George F. Murphy, Jr., G. Edwin Brown, Jr., 
Richard T. Lunger, professional staff members; and Bernard V. 
Dvoskin, GAO consultant, Joint Committee on Atomic Energy. 

Representative Hoiirretp. The committee will be in order. 

The Subcommittee on Legislation of the Joint Committee on Atomic 
Energy is meeting today to continue receiving testimony on S. 1194 
and H.R. 5106, the AEC authorization bills for the fiscal year 1960 
program. 

Yesterday in executive session the subcommittee received testimony 
from AEC representatives on the military and the classified projects, 
and the subcommittee has now completed all the projects listed in 
section 101 of the bill. 

Sections 102 through 106 are standard sections contained in each 
year’s authorization act, and I do not believe any particular questions 
on them are needed. We will commence, therefore, with section 107 
on page 8 of the bill and proceed section by section. We will start 
on 107(B) and return to section 107(A) later in view of the fact that 
Senator Anderson is delayed in the Interior Committee, and he wanted 
tobe here when 107(A) was taken up. 

We hope to complete testimony by AEC representatives on all of 
the remaining sections through 115 toc ay. 

This morning we have with us Mr. McCone, the AEC Chairman. 

We are ready to proceed with section 107(B), Mr. McCone. Would 
you proceed ? 

205 
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STATEMENTS OF JOHN A. McCONE, CHAIRMAN; JOHN F. FLOBERG, 
W. F. LIBBY, HAROLD C. VANCE, AND JOHN S. GRAHAM, COMMIS. 
SIONERS; A. R. LUEDECKE, GENERAL MANAGER; DR. FRANK XK. 
PITTMAN, DIRECTOR, REACTOR DEVELOPMENT; U. M. STAEBLER, 
REACTOR DEVELOPMENT DIVISION; DR. JOHN WILLIAMS, DIREC- 
TOR, DIVISION OF RESEARCH; DON S. BURROWS, CONTROLLER; 
LOREN K. OLSON, GENERAL COUNSEL; H. B. LOPER, CHAIRMAN, 
MILITARY LIAISON COMMITTEE; AND CHARLES L. MARSHALL, 
DIRECTOR, DIVISION OF CLASSIFICATION, ATOMIC ENERGY COM. 
MISSION 


Mr. McConr.’ Mr. Chairman, I and my fellow Commissioners are 
happy to be here this morning. 

As you know, I have placed before you at the start of the 202 hear- 
ings a general outline and the specifications of a power program. 
We are happy for this opportunity to give additional information 
and to answer questions. 

I know your committee has a crowded schedule. I would like to 
ask your indulgence and to have permission to read a brief statement 
on this fallout question which has been brought so vividly into the 
public mind in the last week or 10 days. 

I think it would be appropriate if I could explain the atomic 
energy activities and interest in this field, and if you would permit 
me at some time during the day’s hearings, I would like to make 
such a statement. 

Representative Hoxtrrenp. I think your requests are certainly in 
order. We have previously interrupted our schedule for comment on 
current events. 

I would ask you, if you would, to hold your statement until we get 
a better representation of the members of the committee. So if it is 
all right with you, will you withhold your statement until approxi- 
mately 11 o’clock, when 1 think we will have a better showing. Some 
of the members are in other committees voting and I would like to 
have them present when you make your statement. 

Mr. McConr. At any time, sir. <A little later would be more con- 
venient to me as well. 

Representative Horirtetp. Very well. 


AMENDMENT OF PRIOR YEAR PROJECTS 


Mr. McConr. I have no prepared statement on the authorization 
bill because I have previously submitted a prepared statement. How- 
ever, the staff and I are prepared to answer questions on section 
107(B). 

Mr. Ramey. This 107(B) is the research reactor project that was 
authorized last year, is it not? In other words, the design of it. 

General Lurpecke. This is correct. 107(B) of the bill provides, by 
striking therefrom project 59-e-11 high flux research reactor, Brook- 
haven National Laboratory, design, engineering, and advance pro- 
curement 1 million, and substituting therefor project 59-e-11 high 
flux research reactor, Brookhaven National Laboratory, $10 million. 

This project provides for the construction of a new high flux re- 
search reactor for the Brookhaven National Laboratory. Public Law 
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85-590 authorized an appropriation in the amount of a million dollars 
for the design, engineering, and advanced procurement for this project 
as project, t 59-e-11. An additional $9 million is required to complete 
the project, making a total project cost of $10 million. 

The reactor will have a flux of about 2 times 10 to the 15, higher 
by a factor of 3 than the materials testing reactor which are the 
highest flux reactors presently available to U.S. scientists. 

In addition, the reactor core will be undermoderated with the result 
that the flux will be of higher energy than the flux in existing research 
reactors. 

The Brookhaven National Laboratory in the field of neutron physics 
is internationally known due to the impressive qualifications of scien- 
tists who have been attracted to Brookhaven to use the graphite 
research reactor as a neutron source. There are now about 40 groups 
of neutron physicists, both staff and visiting, using the present 
graphite reactor for a variety of exper iments in neutron spectroscopy, 
solid state physics, buildup of higher mass isotopes, and a miscellany 
of related subjects. 

Along with these experiments many others are conducted in the 
fields of metallurgy, biology, chemistry, medicine, and engineering. 
All of these studies can take place simultaneously because of the large 
size of the graphite reactor and its many experimental facilities. 

There are, for instance, 61 beam hole positions. Most of the ground- 
breaking experiments that are possible at neutron fluxes now available 
at Brookhaven have been done, although there remains a residue, a 
large amount of more routine work. 

The interest of experimentalists has shifted to experiments of a more 
sophisticated nature requiring an order of magnitude increase in flux 
and to work using less populous regions of the neutron spectrum where . 
the neutron supply is only marginal for the experiments of present- 
day interest. 

Representative Houirretp. Mr. Durham. 

Representative Durnam. General, where have you been carrying 
on this type of work heretofore ? 

eumeal Lvuepecke. We have carried it on at Brookhaven, sir. 

Representative DurHam. In that old reactor ? 

General Lurpecke. In the old reactor but not at this great flux. 

Representative DurHam. Are we going to abandon that or is that 
going to be of any use? 

General Lurpecke. No, sir. It will continue to operate. 

Representative DuRHAM. It will continue to operate ? 

General Lurprecke. Yes, sir. 

Representative DurHAM. What is the flux there, do you remember ? 

Dr. Witi1aMs. With the new refueling, the thermal flux is 3 times 
10 to the 13 per square centimeter per second. 

General Lurpecke. This new reactor will be 2 times 10 to the 15. 

Representative Durnam. It will be a good deal higher than the flux 
you have at the present time? 

General Lurpecke. Yes, sir; of the order of two magnitude. 

Representative Durnam. As I recall, that was the complaint that 
the scientists made a year or so ago? 

General Lurpecke. That is correct. 

Representative Durnam. They could not carry out fully the ex- 
periments that they desired to do? 
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General Lugepecke. Yes, sir. ; 
Representative Horirrerp. Are there any questions on this point 
from any member of the committee ? 

If not, does this correspond to the item on page 29 of the data sheet 
which has high flux research reactor, Brookhaven National Labora- 
tory, $9 million. 

General Lurpecke. That is correct. 

Representative Hoirrecp. As I understand it, the budget turned 
you down on that. Have they subsequently approved it? 
~ Mr. Burrows. No, this was not turned down, Mr. Holifield. We 
have had this in from the beginning. 

Representative Hortrretp, Your sheet here shows submitted to the 
Congress. I see there is a footnote where you have added this since 
your submission to the Budget Bureau. 

If there are no further questions, we will go to the next item. 

Representative DurnAam. Before you leave that item, I notice you 
say here that a large number of groups are using this. What are these 
groups? Are they primarily university scientists? 

Dr. Witu1aMs. Mostly, sir, in the universities and some are local 
Brookhaven groups themselves. These are basic research teams from 
the AUI group, which manages and operates the Brookhaven National 
Laboratory. 

Representative DurHam. You permit them to come there and stay 
an indefinite length of time, or do you have a time period, such as a 
month, or 60 days or whatever time they can get off from teach- 
ing! 
Dr. WiriitaAMs. It is a rather flexible matter. There is no time 
limitation. There is a scheduling of appearances at the facility so 
that the facility can be properly scheduled and utilized. 

Representative DurHam. Does he bring his problems that he de 
veloped in his laboratory to see whether or not they can be worked 
out ? 

Dr. Wiii1AMs. In some cases, yes. 

Representative Durnam. Then it is a very flexible program. 

Dr. WituraMs. It is very flexible, taking advantage of all the 
facilities and personne] interested in this field. 

Representative Durnam. There is no restriction on them as to what 
they can do and how they can proceed in their research projects? 

Dr. Wiu14Ms. Only in the sense that if the facility is completely 
utilized, there has to be a program and the scheduling of the time 
during which they can use the facilities. 

— Duruam. I can see where it would be of great 
nefit. 


PROJECT RESCISSIONS 


Representative Horirretp. We will go now to page 9. 

Will you please explain why you are asking that project 58-e-12, 
the liquid metal fuel reactor experiment, authorization for $17,500,- 
000 be rescinded ? 

General Lurpeckr. Mr. Chairman, I would like to ask Dr. Pittman 
to reply to that. 

Dr. Prrrman. The situation with regard to the liquid metal fueled 
reactor that was proposed at Brookhaven must be considered in con- 
Junction with the situation with regard to all of the fluid fuel reactors 
that have been looked at and are being looked at by the Commission: 
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This includes, in addition to the liquid metal, fuel reactors studies 
that have been underway at Oak Ridge on the aqueous homogeneous 
reactor, both slurry type and solution type and on the molten salt 
reactor, again at Oak Ridge. 

The potential advantages of the fluid fuel reactors are primarily in 
the area of simplicity of fabrication of the fuel. You don’t have to 
fabricate metallic elements, and therefore there is a potential ad- 
vantage to these. 

In addition, there is a potential, in some cases in the fluid fuel 
systems, of breeding in the thorium U** systems. However, the 
work that has been carried on in the laboratories and the studies that 
have been made of these systems indicate that, first, an awful lot of 
technical information, both basic scientific and engineering infor- 
mation, is necessary in order to really evaluate these three types of fluid 
fuel reactors. 

For this reason, the Commission has decided—and if you will recall 
the ad hoc committee report recommended that we do this—that we 
should make a very careful study of exactly where we stand in the 
whole fluid fuel system. 

On the basis of this study, we would then propose to develop an 
orderly research and development program which would resolve these 
uncertainties and unknowns before we go forward with construction 
projects aimed at the construction of full size experimental reactors 
or reactor experiments. 

The Commission first gathered together groups of people knowl- 
edgeable in this field and asked them to make a report on the whole 
fluid-fuel system. This has been done. 

We are currently evaluating the results of this study and we would 
hope to be able to decide what is to be done. 

It is perfectly evident to us, however, that on the basis of the knowl- 
edge we have now, it would be wrong to propose to move forward with 
a construction project based on the censtruction of a liquid-metal- 
fueled reactor at this time, but rather, we should go forward, if with 
anything, with research and development in the laboratory not tied 
toany schedule for the construction of a reactor. 

In other words, the reactor is not yet ready to get into the construc- 
tion phase. 

Representative Horirretp. What type of committee did you have 
tostudy this? 

Dr. Prrrman. What we did, sir, was to bring together groups of 
people from the laboratories and industrial groups who are working 
on the three different types of reactors that I mentioned, and, in addi- 
tion, we brought people into this group from architect-engineering 
groups and others whe have not been working specifically on the 
fluid fuel fields. 

We brought together people from our laboratories, such as Argonne, 
who are not working on the fluid fuel fields. In addition to that, we 
had members of our own staff on this group. 

Representative Hoturrerp. Was the rescinding of this controversial 
from a technical standpoint ? 

Dr. Prrrman. No, sir; I don’t think there is any controversy on the 
rescinding of this particular item. 

Representative Hoxtrretp. Was there a consensus of opinion among 
thetechnical people that this was justified ? 
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Dr. Prrrman. To the best of my knowledge, sir, there is a consensus 
that this is justified on the technical basis at this time not to go forward 
with the construction of an experimental reactor. 

Representative Hotirietp. Did they make a formal report on this 
to you? 

Dr. Prrrman. A report has been made. The purpose of the report 
was not to make recommendations on what we should do but, rather, 
to gather together the technical facts and state the facts with regard 
to each of these reactors, and it is on the basis of that that we are trying 
now to develop what type of an experimental program should be car- 
ried out. We did not ask for specific recommendations on what to do. 

Representative HotirreLp. The technical committee was just a faet- 
finding group ? 

Dr. Prrrman. It was a fact-finding group so that we would be sure 
that we had proper review by people who were knowledgeable in this 
field of the technical factors involved. We did not ask them to make 
a comparative evaluation. 

Representative Hoxirretp. The Commission made the decision on 
the basis of the compilation of facts rather than the technical com- 
mittee making the study and giving you a recommendation ? 

Dr. Prrrman. The Commission, sir, has made the decision not to 
go forward with this reactor construction on the basis of its own in- 
formation concerning the reactor itself. 

In addition, the Commission has asked this group to give some tech- 
nical evaluation of the status of these three so we can decide what 
other program should be carried out on the liquid metal, molten salt, 
and the aqueous homogeneous. 

In other words, we were able to make the decision about not buildin 
the reactor without having had the report of the technical group whie 
is not asked to tell us what type of technical program we should carry 
out. It was asked to give us information on which we could base a 
determination on what type of technical program we should carry out. 

Representative Hoxirretp. We have spent quite a bit of money in 
this field? 

Dr. Prrrman. There has been quite a bit of money spent. 

Representative Horrrreip. This does not. mean necessarily that you 
are deserting the principle of exploring this area, does it ? 

Dr. Prrrman. No, sir; it does not .mean we are deserting the prin- 
ciple of exploring the area of fluid fuel reactors, but it does mean that 
we are working to see which, if any, of these warrant going forward 
with on an extensive scale. Weare looking at it from two standpoints: 

One is from the more or less immediate standpoint of economic 
power in the relatively near future. 

The other is from the standpoint of breeding potentials of the 
thorium U-235 cycle. 

It has been determined that you have to establish two different sets 
of conditions for those two different objectives. We are trying now 
to evaluate whether we should in any event go forward with these re 
actors in the early stages or whether we should only go forward with 
respect to their abilities to breed in the thorium U-233 area. 

In this case, it looks like the only one that offers any potential is 
the aqueous homogeneous type. ; 





R 
plet 
D 
to fi 
fror 
or 6 
I 

sche 
dete 
func 
pro} 


any 
M 
com) 
ahea 
but 
reses 
cons 
type 
Gr 
recol 
we § 


mitts 
whic 


out. 
‘y In 


, you 


prin- 

that 
ward 
ints: 
omic 


f the 
t sets 
now 
se re 
with 


ial is 


AEC AUTHORIZING LEGISLATION 301 


Representative Hoxtrretp. When is the review going to be com- 
pleted? It has been going on for about 2 months now. 

Dr. Prrrman. As I mentioned earlier, we are trying at this time 
to finish it up as soon as we can get the necessary people together 
from the Commission to do it. It is certainly a matter of a month 
or 6 weeks at the outside. 

I hope you don’t hold me to that figure. That is the type of time 
schedule we are shooting for. We definitely have to try to make 
determinations with regard to the 1960 budget as to just how the 
funds that we have in the 1960 budget will be allocated to these 
projects. 

Representative Hoxtrre.p. You will furnish the committee a copy 
of that review when it is ready ¢ 

Dr. Prrrman. Yes, sir. 

Representative Hoxirretp. Does this have any relation to the 
Chugach experiment ? 

Dr. Prrrman. No, sir. 

Representative Hoitrieitp. You are not asking for rescission on the 
Chugach project? You are letting that authorization and fund 
remain ¢ 

Dr. Prrrman. That is right. 

Representative Horirretp. Is there any statement you wish to make 
on that right at this point ? 

Dr. Prrrman. No, sir; I don’t have any statement. If you have 
any questions you would like to ask, I will try to answer them. 

Mr. Ramey. My understanding is that the Commission sent the 
committee a letter a few days ago indicating that you are not going 
ahead with the type of heavy water sodium cooled reactor at Chugach, 
but that you are considering whether or not to go ahead with this 
research and development some other place, and that you are also 
considering a substitute type of reactor of possibly more conventional 
type for Chugach; is that correct ? 

General Leupecke. We have asked the group to go ahead and make 
recommendations to us on a research and development program that 
we should follow under this particular reactor concept. That is all 
we have asked them to do for the moment. 

Representative Hoxtrretp. Then it is our understanding that the 
reason no rescission is asked in that area is because you do intend to go 
ahead on some other type. 

Mr. McCone. If I may answer that question, Mr. Holifield, our 
position on this matter is as follows: 

The contracting engineers have not completed their study nor sub- 
mitted all of their reports to us on the heavy water sodium process 
which was planned for Chugach. The final reports are expected in 
afew weeks. At that time it is going to be very carefully studied. 

If this process offers promise, then we will go forward with a plant 
at a location convenient to our engineers and technicians because of 
the very complex nature of this plant which I have explained to this 
committee before. 

With respect to Chugach, we feel a deep sense of obligation to them. 
We would like to put a reactor up there. We think that their interest 
would be best served if they were given a proven, dependable type of 
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reactor, but still one which might demonstrate an advancement in 
this very important field of small reactors. 

We are considering the alternatives and we have hope that the 
Chugach project will make a contribution not only to small power 
generation but also to this very important field of Army plants which 
come in the ranges from a thousand to ten thousand kilowatts and 
which are so extremely important because of the remote location of 
the plants and the fact that in some areas they pay as much as $10 4 
gallon for diesel oil. That is what we hope to do at Chugach. 

Representative Durnam. You had a very small amount of authori- 
zation anyway, as [ recall. 

Mr. McCone. That is correct. 

Representative Duruam. You did not have enough to complete the 
reactor by any means? 

Mr. McCone. That is correct. 

Representative DurnHAm. You will have to come back for authoriza- 
tion when you make a decision before this is built ? 

Mr. McCone. We need the authority to expend the money. 

Representative Duruam. I was thinking if you made a decision to 
go ahead, the authorization is all right. 

Mr. McCone. Yes, sir. 

Representative Durnam. You have to get the appropriation ? 

Mr. McCone. We have to get the money. 

Representative Durnam. Let us go to project 57-d-3, page 9, the 
recession on the heavy particle cyclotron at Oak Ridge. 

General Lurepecke. This was authorized for a 48-inch heavy particle 
cyclotron in the amount of $459,000 at Oak Ridge Laboratory. The 


authorization of 59-e-14, a cyclotron, Oak Ridge, eliminated the need 


for this poo, 


I would like to ask Dr. Williams of the Research Division of the 
Commission to make any further explanation that the committee may 
desire. 

Dr. WriutaMs. As General Luedecke has said, between the time of 
the 1957 authorization and appropriation and the time of 59-e-14, 
there has been a great deal of development in the art, the true art 
of cyclotron design, and it is to take advantage of this improvement 
of knowledge and technique that the 59-e-14 project was authorized 
and appropriated for last year. This eliminated the need and in fact 
made it possible to convert the preliminary work on 57-d-3 to form 
a base for the 59-e-14 project. 

So there is no need in any sense for the original authorization since 
it has been superseded by the 59-e-14. 

Representative Horirtetp. Are there any questions ? 

Representative Duruam. Doctor, how many of these cyclotron 
particle machines do we have at the present time # 

You have one at Brookhaven. 

Dr. Witt1aMs. This particular one, this 59-e-14, is a medium ener, 
cyclotron producing particles in the energy region of approximately 
100 million electron volts. This is one of our rather small machines, 
relatively speaking. It doesn’t fall in the class of the six large ma 
chines presently operating or under construction. 

Representative Durnam. Then you have equipment to carry out 
the experiments. I mean you have the machines to do it with. 
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Dr. WiiiiaMs. We have machines of this same character. This 
one has, by virtue of being modern, very much more current, very 
much more flexibility. It can accelerate a variety of particles to a 
variety of energies. It will be the world’s aaa medium 
energy cyclotron when it is completed, taking advantage of everything 
we know. I think it will make a very important contribution to 
physics. 

Representative Durnam. This is the one that you are talking about 
here that you are speaking of rescinding? 

Dr. Witu1amMs. No. The rescission is really the ancestor or the pre- 
liminary concept of the 59-e-14. 

Representative Horrrrecp. What are you doing on the proposals of 
Stanford and MURA? 

Do you have a committee studying those or have they been definitely 
rejected ? 

Dr. Witu1aMs. No. During the past year we have had a panel on 
the National Science Foundation make a very detailed study of what 
the present, situation and needs might be. This panel was amplified 
by a joint committee of the Science Advisory Committee of the Presi- 
dent and the General Advisory Committee of the Commission, which 
has formulated a broad program of very high-energy physics 
facilities, 

This is presently being brought together in a policy paper which 
we would hope to present to you sometime in the near future. 

Representative Durnam. Doctor, to your knowledge, is there any 
other department of the Government presently building cyclotrons 
of this type? 

Dr. Witu1aMs. They are not presently building them. The Office 
of Naval Research in the Department of Defense is supporting work . 
on existing cyclotrons. 

Representative Duruam. They already have one? 

Dr. Witu1ams. They have several, yes. 

Representative Duruam. Has the National Science Foundation 
gotten into the field of authorizing the building of cyclotrons? 

Dr. Wimu1aMs. Not at the present time. 

Representative DurHuam. I was thinking of how we are getting this 
scattered all over the different departments. I don’t know about this 
new space committee and what they are going to ask for in the way of 
accelerators. 

Have they requested any this year? Do you know, Mr. McCone? 

Mr. McConer. If I could speak to that, Mr. Durham, early last fall 
a governmentwide committee was established for the purpose of re- 
viewing the whole cyclotron activities of the various departments of 
Government. That committee was established by Dr. Millian. On 
it were representatives of the Department of Defense, Atomic Energy 
Commission, the National Science Foundation, and any other inter- 
ested agencies. 

The committee made a report, after reviewing the current situa- 
tion and the plans of the various agencies. It arrived at some con- 
clusions concerning the long-range policies that the Government 
should follow in connection with the building of additional accel- 
erators. This involved, among other things, a consideration of the 
Stanford project and a decision that that project should be advanced 
at an early date. 
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Representative Duruam. Did they make any recommendation as to 
what agency should handle this? 

Mr. McConr. I am not sure it was the recommendation of that 
committee, but the decision was reached that the Stanford project 
should be in the Department of Defense, and I understand that the 
Office of Naval Research is the responsible agency. 

This projec t is so large that it must be a subject of special considera- 
tion by Congress, both with respect to authorization and appro- 
priation. 

There were a number of other decisions that were reached. The 
MURA, with which this committee is familiar, was reviewed and it 
was felt that project necessitated further study. 

I believe that there is in our budget the necessary funds for carry- 
ing on that study for another year. 

Dr. WituiAmMs. That is correct. 

Representative Durnam. Congress, and especially this committee, 
wants to provide the tools necessary to carry out these research proj- 
ects. But I do believe that we should consolidate these things into a 
better package which would give us the same end results and would 
not cost us as much money in the long run. 

Mr. McCone. It was our concern, Mr. Durham, over just this point 
that caused Dr. Killian and the Atomic Energy Commission to initi- 
ate this type of program. It likens itself somewhat to something 
we did 10 or 12 years ago on the unified wind tunnel project when 
everybody was building wind tunnels. 

We got together and developed a national policy. I had quite a 
lot to do with that. 

Representative Durnam. It worked very well? 

Mr. McCone. It worked very well. I think this is going to work 
very well. 

Representative Durnam. I must say that this is very expensive 
business. 

Mr. McConr. These accelerators are very expensive to build and 
very expensive to operate. 

Representative Durnam. I am not questioning the wisdom at all. 
I am just saying that these are very expensive and I was hoping we 
could consolidate these and not have them scattered in all the agen- 
cies of the Government. I think you people are the proper ones to 
handle it. 

I hope they did not try to root you out. 

Mr. McConr. No; they didn’t. We took the position that it if was 
felt that the Stanford accelerator should be handled by the Atomie 
Energy Commission, we were perfectly able and willing to do it. 

The Department of Defense felt, and Dr. Killian’s Oitice felt, that 
since the work in this field at Stanford had been under the Office of 
Naval Research, probably that was the best way to carry on. 

Representative Durnam. I do not know w hat the one at Argonne 

cost, but it is quite expensive. 

Mr. McCone. Yes. The one at Brookhaven i is, too. 

I think I can assure the committee that from the standpoint of 
coordination of the interested agencies, this matter is in hand. 

Representative Duruam. I am certainly glad to have that informa- 
tion. 
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Representative Hortrrm.p. If you have a report on this, will you 
aibmit that to the committee, also? 

Dr. Witt1AMs. We will when the report is finalized, sir. 

Representative Hoxrtrrecp. Are there any further questions on this 
matter 


COOPERATION WITH EUROPEAN ATOMIC ENERGY COMMUNITY 


If not, we will go to section 109, the $14 million authorization for 
the Euratom program. 

General Lurpeckr. Mr. Chairman, our program of cooperation with 
huratom has as it initial objective the installation of 1 million elec- 
irical kilowatts of atomic power in Western Europe by 1965. It is 
uur objective to make these reactors the most efficient and economical 
power producers which can be developed on this same scale. 

To accomplish this objective, we need a research and development 
efort aimed at improvement of performance of these reactors and a 
lowering of fuel cost. We need more economical fuel elements, better 
fabrication methods, longer fuel element life, lower reprocessing costs, 
ind many other improvements. 

The use of plutonium fuel elements is also highly desirable to these 
wuntries which lack uranium.enrichment capacity. 

Our agreement with the European Atomic Energy Community pro- 
vides for a research and development program over a 10-year period, 
to be supported financially and in equal amounts by the United 
States and the European Community. 


The program for the first 5 years is estimated to require a financial 
wntribution of about $50 million by the United States and Euratom. 


85 


Public Law 85-846 authorized the appropriation of $3 million for 
initiation of the research and development program. We are now re- 
questing that this authorization be increased by $14 million to a new 
total of $17 million to permit a level of effort in 1960 consistent with 
the program objectives. 

Representative Hortrrerp. As [ understand it, the law requires that 
the European Community match any funds that we put up in this 
eld. 

General Lurpreckr. May I move this question to Commissioner Flo- 
erg. 

Mr. Froperc. You are correct on that, Mr. Holifield. 

Representative Horirretp. Have you had assurances from them 
that they will produce this amount ? 

Mr. Fiosere. Yes; we have, Mr. Holifield. 

Although the Euratom fiscal year is the calendar year, they have 
provided $5 million for 1959 and they have assured us that they will 
natch our funds throughout our fiscal system. 

Representative Horirteip. If they fail to come up with the funds, 
there will be a aCe of expenditures on our part for this pro- 
ram until they do? 

Mr. Fronere. That is correct. 

Representative Hortrretp. Is this $14 million pointed toward spe- 
tific types of fuel elements for specific reactors ? 

Mr. Fronera. Not yet, Mr. Holifield. The sheet requesting pro- 
posals for the research and development program was published about 
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6 weeks ago. ‘You will recall] we notified the Joint Committee when 
it was published. It may have been a little longer than that. 

Proposals are just now beginning to filter in, both on this side of 
the ocean and on the other side. We will in a few weeks now have 
a firmer grasp on the direction in which this research and develop. 
ment program will be going. 

Representative Hoxirrmip. Have there been any proposals sub- 
mitted by contractors in the research and development field ? 

Mr. Frosere. That is what I say; they are just beginning to filter in, 

Representative Horirreip. But they have not been chosen yet? 

Mr. Fionere. No, sir; we have a half dozen in this country and] 
have been informed that there are a couple on the Euratom side that 
have come in. 

Representative Hoxrrreip. Are there any questions by members of 
the committee ? 

Representative Van Zanpr. Will the Commissioner give us a brief 
report on the progress Euratom is making ? 

Mr. Fionerc. The Euratom organization has now been pretty well 
established. The agreement has been reached between the Euratom 
staff and the U.S. staff on the fact sheet requesting proposals for these 
reactor projects themselves. 

The U.S. Atomic Energy Commission has cleared this so-called 
fact sheet and invitation for proposals and so has the Euratom Com- 
mission, so that this should be published within a very short time 


and actual proposals for reactor projects should then begin to come j 


in during the summer. The first ones we hope will be in during the 
summer so that we can take some executive action upon them. 

Representative Van Zanpr. What about the liability problem! 
Have they made any progress ? 

Mr. Froserc. Yes; there has been considerable progress made, al- 
though I cannot tell you that it has been solved. 

The OEEC—Organization of European Economic Cooperation— 
has done a lot of work on this particular problem and the efforts to 
ee insurance in Europe, for example, have shown promise. Every- 

ody recognizes the fundamental nature of this particular problem 
toward a satisfactory evolution of the Euratom program as a whole, 
There are no misgivings about that. 

I feel confident that because of the awareness of everybody to its 
importance, the program will be solved. I feel, as I testified to this 
committee a year ago, that the very pressure of this program will ac 
celerate the solution of that problem. 

Representative Van ZAnpr. Have they perfected a pattern thal 
could be followed in this field which could be adopted by the partici 
pating nations? 

= Fiozera. I don’t know if the word “pattern” is exactly the right 
word. 

Let me say that the possibilities of international compact as well #& 
private insurance as well as limitations on liability have all been ex 
plored and to a considerable extent investigated through the OFEC 
machinery and through the Euratom machinery itself, although the 
Euratom machinery involving only six countries is not a broad enough 
base to get an overall solution to this problem. 
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Representative Van Zanpt. Has Euratom been well received by 
the patricipating countries ? 

Mr. Fioserc. Yes. I think the Euratom concept has been well 
received. 

Representative Van Zanpt. Thank you. 

Representative Hoxtrtetp. Any results of this program of research 
and development, I think the record should show, are available to all of 
American and foreign industry, as I understand it. 

Mr. F.oserc. That is correct. 

One of the basic elements of the program is a complete interchange 
of the technical information that is developed. One of the principal 
advantages to our country as a result of this program will be the fact 
that the product of a considerable amount of European talent and 
ingenuity will be available to us even though we are not paying for 
that. 

The Euratom people are paying for that themselves. The reverse 
isalso true, of course. 

Representative Hortrretp. We would be correct in saying, then, 
that a program of research and development would have proceeded on 
a domestic basis which would have required quite large sums and 
undoubtedly, through this agreement on the matching fund basis, we 
are actually swelling the funds from other sources for research and 
development for the benefit of all industry ? 

Mr. Fioverc. In effect, we are getting twice as much research and 
development for our dollar. 

Senator DworsuHak. Mr. Chairman, may I ask a question at that 

int ? 

Ti sisttiieteittve Hotirretp. Mr. Dworshak. 

Senator Dworsnak. Mr. Floberg, to what extent does the AEC 
influence or direct the kind of research which will result from the 
program of Euratom? 

Mr. Fiosera. The machinery for investigating projects for invest- 
ment involves a joint board established temporarily at Brussels on 
which United States and Euratom have equal voice. All projects 
for research and development will be forwarded through this board 
through the respective organizations and each half of the board. 
namely, the Euratom half and the U.S. half, has the right to pass 
upon proposals. 

Senator Dworsuaxk. Under this procedure if AEC representatives 
should determine that the potential research and development stem- 
ming from a particular project of Euratom would merely duplicate 
what is already available to AEC, then obviously you would not 
approve such a plan? 

Mr. Frosere. That is right. That is the specific purpose of the 
board. There is a lot of work being done in this country, as you 
know, both in the civil and military fields that is available for general 
tivil distribution, and the people of Euratom really have no way of 
being familiar with it. 
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Senator DworsHak. You actually expect that you will have some 
beneficial results from the research and development in the building 
of these nuclear plants in Euratom ? 
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Mr. Fioserc. There is not the slightest doubt in my mind. 

Senator DworsHak. You are sure you will not duplicate in any 
way this research because when we commit the United States to spend 
$50 million in 5 years, certainly we want to get some worthwhile r- 
sults instead of duplication. 

Mr. Fioserc. We want to get worthwhile results and keep the 
duplication to the absolute minimum that our administrative talent 
permits us. 

Senator DworsnHak. Is the only interest of AEC and Euratom to 
dev elop desirable research or to make available financial aid to enable 
those countries to build powerplants which they probably could not 
finance themselves ? 

Mr. Fioperc. This is not a foreign aid program at all. This isa 
technical program. 

Representative Bares. Mr. Chairman, I wonder if there is anyone 
who could tell us anything about this new program on a gas-cooled 
high temperature reactor that is being built in Great Br itain, of which 
6 of the 12 participating countries are Euratom countries? 

Mr. Fioperc. We are familiar with that. 

Perhaps the chairman himself would like to comment on that, or 
Dr. Pittman. 

Mr. McConr. Would you repeat the question 

Representatives Bares. In this morning’s newspaper there was an 
ate le concerning an agreement by 12 European countries to builds 

gas-cooled high temperature reactor in Great Britain. I wonder if 
any body could tell us about that program. 

Mr. McCone. I can tell you th at Lord Plowden, when he was here, 
discussed this project with me. He said that the atomic energy at- 
thority of Great Britain and the OEEC countries and the E uraton 
countries had agreed on a joint undertaking to build an experiment 
in high temperature gas-cooled reactors. 

It seems to me that the participation he spelled out to me was that 
they were of the order of 43 percent for Britain and 14 percent for 
OEEC and 48 percent for Euratom, although they might vary slightly 
from that. 

This reactor experiment will be built in Britain, probably at Win- 
frith Heath. I have forgotten the amount of money. It seemed it 
was of the order of $35 or $40 million. 

About 4 or 5 years will be consumed in the construction and in the 
subsequent experiments. 

Our arrangements with Britain are such that we will have availabk 
to us all information on that project as it develops. There will be: 
complete exchange. In this area there will not be the problem that has 
existed, and this committee has been familiar with, on the advaneel 
gas-cooled reac “> 

Additionally, Lord Plowden indicated that if at some future tim 
we wished to participate actively and financially in that undertaking 
he would be very glad to sit down with us and the other interested 
parties to see whether that was.a practical approach. 

Representative Bares. In the meantime, as this progresses, we wil 
be advised as to the progress in the research and the knowledge acct 
mulated as a result of this agreement ? 

Mr. McConr. That is correct. That is the understanding. It ha 
not been reduced to a formal agreement. It is an understanding 


it i 


coo 
] 
ma 
i 
me! 
ele 
rea 
I 
the 
tha 


sho} 
evel 
N 
gua 
us, 

tom 


I 


nica 





1 any 


spend 
ile re- 


p the 
talent 


om to 
nable 
ld not 
is ig a 
nyone 


cooled 
which 


at, or 


ratom 
riment 


is that 
nt for 
lightly 


t, Win- 


med it 


in the 


AEC AUTHORIZING LEGISLATION 309 


tween the atomic energy authority and Dr. Libby and I when we were 
over there last November, and it was reconfirmed when Lord Plowden 
and Sir William Penney were here. 

Representative Bares. The question I was going to ask is whether 
or not. we are going to obtain this information. 

Mr. McConr. Yes. 

Representative Bares. If we are going to obtain this information, 
there would not be any point in us making a financial contribution; 
would there ¢ 

Mr. McCone. I can’t answer that. 

What I intend to do is to explore this matter further and perhaps 
make some recommendations at a later date to this committee. It may 
be that there would be some benefits. 

I am a little uncertain and therefore I am not prepared to answer 
that question. 

Representative Bares. Thank you, Mr. Chairman. 

Representative DurHAm. Since we are contributing through Eura- 
tom and we are receiving that research and development information, 
it is important that we receive this. 

As I understand the question, would this extend to this new gas- 
cooled-type reactor being built in Britain ¢ 

In other words, would we get any research and development infor- 
mation out of that reactor since we are part of Euratom? 

Mr. McConr. I think, to the extent that the research and develop- 
ment we are doing with Euratom is involved in experimentation in new 
elements and so forth that go into this high temperature gas-cooled 
reactor, there would be a benefit. 

However, I think that the work that is anticipated by Euratom at 
the present time is in other types of reactors. I just don’t think 
that there would be the development of any information of significance ° 
through our cooperative effort with Euratom. 

Is this correct, Mr. Floberg / 

Representative Duruam. Is not Euratom requiring that they re- 
ceive information through participation of all the nations of Europe? 

Mr. Frioperc. I assume Euratom would get full information out of 
this joint project in which they are engaging with these other coun- 
tries. Our own program with Euratom is pointed toward more proved 
reactors than this one. 

The principal element of our relationship with Euratom is the 
million kilowatts of power that they want on fairly short order. This 
isa little more advanced type of reactor, but not a disqualified one for 
the Euratom program. 

Representative Durnam. I think since we are a participating coun- 
try and a member of Euratom—financing to a large degree—that we 
should obtain the research and development information from what- 
ever participation is agreed upon. 

Mr. Fiovere. Our relationships with Euratom are such that there is 
guaranteed a free flow of technical information between the two of 
us. This project itself is part of a separate agreement that Eura- 
tom has made. It is not part of our own program with Euratom. 

I should not think that would disqualify us from getting the tech- 
nical information because of our relationship with Euratom. 
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Representative Durnam. I would think that situations of that kind 
could happen all over the world and I think we should look into it 
since we are a member of Euratom. 

Mr. Frioserc. We have a contractual relationship with Euratom 
rather than being a member of it. 

Representative Durnuam. I know probably technically it is dif- 
ferent, but sometimes you have to bargain pretty hard to get what you 
want. 

Senator Dworsnaxk. Mr. Floberg, did we ever get any research in- 
formation from Britain on the Calder Hall plant ? 

Mr. Ftioserc. Yes, there has been some information received, 
Senator. 

Mr. McConr. We have complete information on Calder Hall. 

Senator DworsuaKk. How recently did we receive that? 

Dr. Prrrman. Last fall was the latest. 

Representative Duruam. I hope you people see that we get treated 
fairly because we are financing this project to a large degree. 

Representative Horirre.p. Was the answer to Senator Dworshak’s 
question “Last fall”? 

Dr. Prrrmwan. Last fall: ves, sir. 

Representative Hori1etp. But the information you received did 
not relate to anything later than the fall of 1957? 

Dr. Prrrman. The information on Calder Hall, as I understand 
it, sir, relates to everything about Calder Hall. 

Mr. Ramey. Originally it was up to January 1, 1957, was it not, 
that you got the information on Calder Hall? Has that been ex- 
tended beyond that period ? 

Mr. Srarsier. The specific terms of the agreement for exchange 
of detailed information on Calder Hall originally did specify Janu- 
ary 1. However, this has been interpreted rather liberally and I 
think we have full information for our purposes. 

Representative Horrrrep. Did you receive information on tech- 
niques developed since January 1, 1957? The fact that you received 
information does not necessarily mean that it related to techniques 
developed after January 1, 1957. 

I think the record should show that the information you received 
is information which has been developed since then or was informa- 
tion developed before January 1, 1957 ? 

Mr. Srarsier. We have information on the operating experience 
of the reactor and upon their fuel element fabrication techniques 
which run to current information. We do not have complete details 
of the design of the advanced reactors which they are designing a8 
an outgrowth of their experience with Calder Hall. But we do have 
the basic information on Calder Hall currently. 

Representative Hoxtrreip. Senator Dworshak, does that clarify 
your question ? 

Senator DworsHaxk. Yes; toa certain extent. 

Representative Van Zanpr. What is the relationship between 
Euratom now and the international agency ? 

Mr. Froserc. Euratom was present at the meeting of the interna 
tional agency in October as an observer. But Euratom is not a mem- 
ber of the international agency. 

Representative Van Zanpr. There is no program of cooperation ? 
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Mr. Fioperc. Yes, there is a program of cooperation between the 
two. There is considerable communication between Euratom and 
the international agency. 

Euratom, as I say, is not a member and attends the meetings of the 
agency only as an observer. , 

Representative Van Zanpr. Has Euratom appointed a new chair- 
man 

Mr. Fioserc. Yes; Euratom has appointed a new chairman and he 
has been inducted. Mr. Hirsch of France has been appointed. 

Representative Van Zanpr. Is Mr. Armand still active? 

Mr. Frozere. Mr. Armand, the former president, has left Euratom 
and has been replaced by Mr. Hirsch. 

Representative Horirrecp. Are there any further questions on the 
Euratom section ? 

RADIOACTIVE FALLOUT 


I believe we have a pretty good representation here now, Mr. 
Chairman, and at this time we will suspend the line-by-line items 
and accede to your request to make a statement on the fallout. 


STATEMENT BY JOHN A. McCONE, CHAIRMAN, DR. W. F. LIBBY 
AND STAFF MEMBERS OF THE ATOMIC ENERGY COMMISSION 


Mr. McConz. Mr. Chairman, I have a brief statement which, with 
your permission, I would like to read. 

As I have said to this committee and have said publicly on a number 
of occasions, radioactive fallout is a matter of greatest importance to 
me and tomy fellow Commissioners. We do not take this question 
lightly. We have not dismissed it as unimportant to the people of this 
country, and, indeed, to the people of the world. 

I wish to make three points. 

First, in this fiscal year the Atomic Energy Commission will spend 
$18 million in research on problems associated with radiation stand- 
ards and protection. 

In addition, the Commission will spend $214 million for sampling 
and analysis for national and worldwide fallout studies, plus $450,000 
P fellowships for training in health physics, industrial hygiene, and 
% forth. 

In fiscal year 1960, the figures for radiation standards and protection 
increase to $20 million, and these funds are provided out of a $50 
million budget we are requesting for biomedical research. 

Since 1946, when the AEC was established, we have spent approxi- 
mately $125 million on biomedical radiation research. The equiva- 
knt of 800 scientists are engaged in this work, backed by 800 to 1,000 
laboratory technicians. 

Work is carried on at the Brookhaven Laboratory, the Argonne 
laboratory, Oak Ridge, University of California Radiation Labora- 
tory at Berkeley, and through contract with 204 universities and with 
19 industrial corporations. 

Arrangements for sampling and other fallout information exist 
between the Atomic Energy Commission and the Weather Bureau, 
the Department of Agriculture, the Public Health Service, and the 
Food and Drug Administration. 
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Active sampling programs are being conducted in a number of oth; 
countries with whom we exchange information. These countries ar 
widely dispersed over the world and include, for example, Japan, 
New Zealand, Norway, England, and Brazil. 

A gummed paper sampling program is being conducted at 197 
stations in 31 different countries. We have also 87 soil sampli 
stations in foreign countries and 17 in the United States from whieh 
soil samples are regularly collected. 

In the performance of our work, we have sampled air at altitude 
up to 90,000 feet, at four locations throughout the world. This is 
done by sending devices up in balloons or planes equipped to sample 
air up to high altitudes and then recovering the devices and analyzing 
the results. This work has been going on for 3 years. 

In addition, we have various means for sampling the fallout by 
recovering the debris which comes out of the atmosphere and analyz. 
ing it, and none of this work is of a classified nature. 

No Atomic Energy Commission information relating to radioactive 
content of the atmosphere and the amount of fallout has been with. 
held from the public or from the United Nations. We have given out 
the estimated and assumed theoretical fission product distribution 
worldwide from all tests conducted by the United States, the U.S.S.R, 
and the United Kingdom. We have not in the past year, however, 
separated the fallout from those three countries. 

All significant information known to the Atomic Energy Commis- 
sion from its extensive and elaborate research program is made avail- 
able to the United Nations Radiation Committee. In fact, the AEC 
was the principal source of information for that committee. 

This committee was founded by motion of the U.S. delegate to the 
United Nations. This motion was initiated at the instance of the 
Atomic Energy Commission and the Department of State. 

The importance of the fallout and sampling program is thoroughly 
recognized by the AEC, and it is our intent to continue this activ 
program. However, we have no desire whatsoever to preempt this 
area of activity, and if the Congress and the executive department 
wish to assign part of this activity to other Federal agencies, we wil 
cooperate with them to the fullest extent. 

However, we do not wish to see this activity diminish unattended 
and I am sure this committee and the Congress feel likewise. Other. 
wise, you would not have appropriated $29 million for the overall 
fallout program in 1959, nor would you give consideration to our $354 
million requests for fiscal year 1960. 

The AEC is the only agency in Government that has engaged 
extensive research work in the sampling of the atmosphere and cor 
ducting fallout studies on a worldwide basis. 

In the past year, the Department of Defense conducted a series 
of experiments which were considered by the Department of Defens 
as highly classified. These results produced data on the atmospheri 
content of the radioactive substance supplementing that developel 
by the AEC. 

These differences were set forth in letters which have been matt 
public. I hope these differences will be resolved. I also hope that 
the Department of Defense will place their findings in the publi 
domain. 
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thr} Dr. Libby, spokesman for the AEC in this matter and General 


Loper, spokesman for the Department of Defense, have assured me 






pan,} that there has been no attempt at any time to suppress or modify the 
DOD report in the interest of reconciling these differences of scien- 

19} tific judgment. 

ling} Finally, I wish to advise this committee that I have taken the fol- 





lowing actions : 

(1) We have enthusiastically supported the plan of this commit- 
tee under a subcommittee under your chairmanship, Mr. Holifield, 
to hold a series of hearings on this very important hick Our staffs 
have been working with the Joint Committee staff on this program. 

I urge, if possible, that these hearings be held the last week of April 
and the first week of May, as during these days a principal part of 








it by | the scientific fraternity will be assembled in Washington and many 
alyz-} very important witnesses will be available to your committee. 





(2) I have requested that a review of this matter be made at once 
on a governmentwide basis and that all interested Government agen- 
cies participate. 





ctive 
with- 






nou} We are urging that this important conference be arranged by the 
ution} National Academy of Sciences and that a meeting be held the latter 






S.R, 


vever, 


partof May. 

(83) Because of my comparative newness in this job, I have asked 
Dr. Warren Johnson, Chairman of our General Advisory Committee, 
to call a special meeting of his committee in Washington on April 9 
and 10 of this year for the purpose of reviewing this question and 
of advising me of any additional steps the Commission might take 
to further protect the public interest. 1 

In ordering this meeting, I have requested that Dr. Johnson confer 
with Dr. Shields Warren, U.S. representative on the United Nations 
Radiation Committee, members of the AEC Advisory Committee on 
Biology and Medicine, Dr. Dunham, and other representatives of our 
a of Biology and Medicine, and all other specialists in this 

eld. 

The advice of this General Advisory Committee, when received, will 
be transmitted to your committee and in addition will be made public. 

I would like to point out to you that this question of the basic 
standards of radiation protection have been developed by the National 
Committee on Radiation Protection and Measurements which is spon- 
sored by the U.S. National Bureau of Standards. 

On this Committee are representatives of both public and private 
organizations, including the Department of Health, the Atomic En- 
ery Commission, the International Association of Government Labor 
Officials, the American Medical Association, the American Dental 
Association, the National Bureau of Standards, the American Col- 
lege of Radiology, the U.S. Navy, the Army, the Air Force, the Atomic 
Industrial Forum, and others. 

The recommendations of this Committee are not only accepted by 
the Atomic Energy Commission, but also such international bodies 
asthe World Health Organization, the International Labor Office, and 
the International Standards Organization. 

_ Finally, I wish at this time to assure this committee most. emphat- 
lally and unequivocally so long as I am Chairman of the Atomic 
Energy Commission, I shall not bea party to the suppression or distor- 
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tion of any information bearing on the safety and health of the Ameri- 
can co I am fully prepared to assist any competent body in 
developing the facts now in controversy on the fallout issue and to 
disclose these facts to the public. 

1 am confident that the Atomic Energy Commission has not been 
derelict in its duty in studying radioactive fallout and in revealing the 
conclusions of such studies when the data have been collected and 
evaluated. 

If, however, your committee finds any shortcomings on the Commis. 
sion’s part, I pledge you to initiate immediately the most vigorous and 
comprehensive corrective measures possible. 

That concludes my statement. 


RADIOACTIVE FALLOUT 


Representative Hotirretp. Thank you, Mr. Chairman. 

Does any member of the committee wish to question the Chairman! 

gra a Anpverson. I think I aoe ae oe a question = two. 

n page 5, at the top of the pa r. Libby, spokesman for the 
AEC in thie matter, th Goulet Lapeer, spiinnnmt for the De 
partment of Defense, have assured me there has been no attempt at 
any time to suppress or modify the DOD report in the interest of ree- 
onciling these differences of scientific judgment. 

Can we drop off the last few words as to whether or not there has 
been any attempt at any time to suppress or modify the report and 
just have that be the statement ? 

I will make myself clear. 

The reason I ask the question is this: If the impression left by this 
is that the AEC has not attempted to suppress it and neither has 
the Department of Defense, then I would like to go into that ques 
tion. If I was able to show or establish the fact that they attempted 
to suppress, and then the answer was that they suppressed but did 
suppress it in order to reconcile differences, then there is no poilt 
of starting ce eae 

That was the question in somebody’s mind when he tried to d 


——e When it comes down just to the plain question of sup 
Ww 


pression, I would like to go into that. 

Mr. McCone. I asked eral Loper to be here. 

Dr. Libby is on his way. 

This question deals with discussions that have taken place betwee 
those two men. As far as the phrasing of this statement of mine 
concerned, I want it to be absolutely accurate and factual. 

I think that General Loper could speak to your question, Senator 
Anderson. 

Chairman Anprrson. I agree with you, Mr. McCone. 

I could only say that I have found you doing just what you say- 
trying to bring these things to the public. 

May I ask you, General Loper, what you think a confidential oy 
means when put on a document submitted to the Joint Committee! 
Does that mean we are to give it the widest possible publicity or t 
keep it under wraps? 

eneral Lorer. As the Senator well knows, the confidential tag 
means that the item it not for publication. 
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Chairman Anperson. I agree with you completely. 

You sent it the first time. How did you send it to us? 

General Lover. I sent you a report on the program which the De- 
partment had been carrying out for about a year—a summary report 
as is my custom and duty, as you well know, to keep you informed 
on these matters. 

This report contained some tentative conclusions as to the findings 
of this program. I think, as the Senator knows, there are certain 
operational aspects of this program which were referred to in this 
letter which are highly classified; not classified by me personally, but 
classified by the Department of Defense. 

As long as this letter contained that information, it of course was 
completely classified. 

Chairman Anperson. Yes. 

Did we write you and suggest that the restricted material be taken 
out of the letter? Maybe we did it by phone. Did we not request 
from you that the portions that caused the letter to be classified be 
removed from it because I could not see on reading it where anything 
was really very seriously classified, with the exception of a sentence 
ortwo ? 

General Lorrr. That is right. 

As you also know, we did remove the sentences and state that the 
remainder of the letter was unclassified. 

If I may pursue this a little further, Senator, our discussion on this 
and my letter in which I advised that the remainder of the letter was 
declassified, I suggested that the conclusion in this report not be made 
amatter of public discussion until they had been discussed in a much 
broader forum than the Department of Defense. 

Chairman ANnpErsON. May I read you the language that you sent? 

General Lorrr. Yes, sir. 

Chairman Anperson. After you had taken out whatever portion 
was classified, were there any restricted data in the letter? 

General Lorrr. No, sir. 

Chairman ANpDERSoN. No restricted data? 

General Lorrr. No, sir. 

Chairman Anprrson. So when, we took out the classified part of it 

and left an unclassified letter, did you not say to us— 
Although the remainder of the letter is unclassified, the Department recommends 
that it not be discussed in public because there is not full agreement as to the in- 
terpretation of the data that have been obtained so far. We believe it would be 
far better before the data and conclusions are made public that there be close 
agreement among the investigators concerned? 

I do not know whether that was an attempt to modify the interest or 
reconciling differences or not. 

General Lorrr. No, sir. 


_ Chairman Anperson. But that there be close agreement among the 
investigators concerned. 


Therefore, we believe that until the results are more than preliminary the 
confidential classification should remain on the letter. 


Did that make it possible for me to take that letter and release it to 


the public or did it confine it to where it had to be classified and bot- 
tled up ? 
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General Lorer. No, sir. That made it entirely possible for you to 
release it, Senator. 

Chairman Anprerson. With the confidential tag on it? 

General Lorrr. No, sir. 

Chairman ANperson. As I understand it, then, you say that the 
Atomic Energy Committee is permitted to release anything that comes 
to it, that comes to it with a confidential tag on it? 

General Lorrr. No, sir. 

Chairman Anprerson. What can we release, then? 

General Lorer. You can release all of the letter except that which] 
requested that you delete. I believe that has been done. 

Chairman ANnverson. No. You gave us an unclassified version but 
said the confidential tag still had to remain on it. You telephoned 
me yourself to tell me about it; did you not ? 

General Lorrr. I did that. 

Chairman Awnperson. What did you tell me when you tele 
phoned me? 

General Lorrr. I told you that the letter was unclassified with the 
exception of the one sentence in paragraph 4, which should be deleted. 

Chairman ANprErson. But that the letter itself better remain under 
a confidential classification because Dr. Libby was not satisfied with 
the results? 

General Loprrr. No, sir. I said nothing about Dr. Libby being 
satisfied with the results. 

Chairman ANnperson. Did you mention Dr. Libby at all ? 

General Lorrr. I did mention Dr. Libby. 

Chairman Anperson. Do you happen to have a telephone transcrip- 
tion of our conversation ? 

General Lorrr. No, sir; I don’t. 

Chairman ANprrson. Does not the Department of Defense keep 
that ordinarily ? 

General Lorer. No, sir; I don’t. 

I would like to clarify. 

Chairman ANnprerson. General, I am just as embarrassed as I canbe 
As you know, I highly regard you as a very fine and distinguished 
gentleman, and I do not want to appear in the position of picking at 
you. I could have misunderstood your comment to me, but I under. 
stood you to tell me that the letter still had a confidential tag on it 

General Lorrer. Senator, I think I can relieve your embarrassment 
if you will just permit me to make a few statements. 

Chairman ANnperson. I will be very happy to do that. 

General Lorrer. I don’t think either of us will be embarrassed. 

My conversation with you with respect to my letter which I had 
written and which you have now read was to explain to you in mor 
detail why I felt that it was premature to discuss the findings of ou 
first year’s work on this project. 

We recognize, and I think you clearly recognize, that this is a matter 
of scientific judgment and interpretation. We were making an inter 
pretation based on our first year’s findings. We recognized, and! 
think you recognized, because in your file is, I believe, a letter from 
Dr. Libby which commented on our report, in which he said he had 
certain reservations as to the interpretation of the data. 
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I felt that the public was entitled to the best interpretations of these 
data that it could get, not from the Department of Defense and not 
necessarily from the AEC, but from their combined resources. I felt 
it would be better to get these differences of interpretation ironed out 
in order that we could come to the best conclusions possible, not lim- 
ited either to what we thought or to what Dr. Libby thought. 

This is the purpose of my conversation with you. 

[called Dr. Libby. I clarified the same matter with him and he 
agreed with me entirely, that it would be better to get the two inter- 
pretations at least before the public at the same time rather than to 
take our separate interpretation of the data as being the gospel truth 
on the matter of the stratospheric content and the rate of fallout. 

This is my full explanation of the point. 

The data which we have prepared to date—the conclusions which 
we have prepared to date—are what I have given you in my letter. 
The basic data we still have to retain in a classified category, and I 
will be very happy to explain to the committee in executive session just 
why this is. 

Chairman ANprerson. Please clarify this for me. 

Do I understand you now to say that when you wrote me and told 
me that a certain sentence or two needed to be taken out and that you 
were sending us an unclassified version of it, that when you then said, 
“Because of these desires to get it together, that the letter should 
remain confidential,” that you thought that did not put a confidential 
tag on an unclassified version ? 

General Lover. No, sir. I hope I didn’t leave that impression. 

I felt it ought to be treated as a confidential matter, but I could not 
base this on security grounds. Clearly I could not base it on security 
grounds, but I felt it should be treated as a confidential matter until 
such time as there was an agreement or at least a reconciliation of the 
data furnished. 

Chairman ANnperson. That is what I understood from my conversa- 
tion with you. 

General Lorer. Frankly, I still think that was a good idea. It has 
not worked out very well. 

Chairman ANnperson. I do not. I think the public was entitled to 
know and should have known earlier. But that is another ques- 
tion. 

What I am trying to get at is that in the conversation you had 
with me on the telephone as well as in the letter you sent to the com- 
mittee, you did say that even though the classified material was 
taken out, there never having been any restricted data in the let- 
ter, that you still felt the confidential tag should remain on it. 

General Loper. I certainly did, and I still do. 

Chairman ANnperson. That is exactly what I wanted to establish. 

The statement here is that there never was any attempt to sup- 
press—I will not use the word or modify—the DOD report. I think 
putting the “confidential” tag was an attempt to suppress the DOD 
report. 

But if you add the words “in the interest of reconciling these dif- 
ferences,” I only point out that you did not use the term “reconciling 
differences”; you said in order to get close agreement. Close agree- 
ment is in nature of reconciling differences. Fou try to bring people 
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who are differing together and close agreement has something to do 
with it. So I thought probably I was justified in believing that it 
had something to do with bringing them together. 

I have, Mr. Chairman, no desire to question General Loper further 
about it because what I was trying to say steadily, and still say, was 
that in the letter and in the conversation from General Loper, for 
whom I have the highest regard, I understood him to tell me that even 
though the classified material has been taken out, because there were 
differences between individuals and because Dr. Libby had commented 
to him about it—I will not say in what nature—that the “classified” 
tag should so remain upon it. 

General Lorrr. I just want to make it clear that the matter rested 
on your judgment and not on mine. That is the way I intended 
it. Whether you should continue to hold it confidential or release 
it was a matter for your judgment. 

Chairman Anperson. That is very interesting. 

Do we have the option, when you send us with a classification tag, 
to use our own judgment ? 

General Lover. You had in this particular case. 

Chairman Anperson. A tag either means something or it does not. 
You cannot tell me that a “classified” tag did not mean anything in 
this case but will in something else. 

I have a whole armload of material that is labeled “confidential” 
and I am going to invite the press over there to look at it if you say 
to me it is not essential to keep it classified. 

I believe that it is when you put a “confidential” tag on it and I try 
to respect it. I not only try to respect it, but I locked it up in a special 
safe. It was not ina locked file. 

I am a little surprised if you say to me now that a “confidential” tag 
is only a warning sign, having got it we do as we please. 

General Lorrr. I didn’t mean that at all, Senator. 

I don’t believe there is any use of us continuing this discussion. 

Chairman Anperson. Was the original letter you sent marked “re- 
stricted data” ? 

General Lorrr. I don’t recall. I don’t have a copy of it with me 
here now. 

Chairman Anperson. If I assured you that it was, would you be able 
to tell me who put that label on it because you just stated there were 
no restricted data in it? 

General Lorrer. It was put on by my office, certainly. 

Chairman Awnprrson. Could I ask Dr. Libby—your letter came to 
us the same way, Dr. Libby, labeled “restricted data.” Do you still 
believe there were restricted data in it ? 

Dr. Lissy. The letter was classified because of the DOD interest in 
the matter. 

As to whether it was restricted data or not, I don’t remember. The 
letter was classified because of the Department of Defense interest in 
this matter. 

Chairman Anperson. I want to say that your letter reads “Re 
stricted data, Atomic Energy Act of 1954.” 

That does not mean we can give it out, does it? 

Dr. Lissy. No; of course not, sir. 
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Chairman ANperson. Doctor, this material was made available to 
the Atomic Energy Commission in December 1958; is that correct? 

Dr. Lissy. That is true. About the 20th, as I recall. It was not 
made available to the AEC in its entirety but to me and to certain 
members of the staff. 

Chairman Anperson. In your speech of March 13, which was such 
adetailed review of the problem, did you or did you not include any 
of these data that had been supplied to you on December 1958? 

Dr. Lipsy. I did not. 

Chairman Anperson. You did not? 

Dr. Lissy. No. 

Chairman Anperson. Did you not trust it ? 

Dr. Lissy. I trusted the data, but the data were classified, and I 
could not use them. 

Chairman ANnprrson. With the conclusions classified. The conclu- 
sion, for example, that the United States had more fallout than any 
part in the world, was that classified ? 

Dr. Lispy. That was a conclusion not unique to this study. That 
was a conclusion that I had reached some months ago and given 
previously. 

Chairman ANnperson. I am sorry. 

Dr. Lissy. I have made that statement publicly previously. 

Chairman Anperson. That the United States has more fallout? 

Dr. Lippy. Yes, sir. 

Chairman Anperson. Reading your March 13 speech, would a 
stranger to this come to that conclusion ? 

Dr. Lippy. I don’t know, Senator. That speech was pretty tech- 
nical. I am afraid that there are a lot of people who would find it 
dificult reading. I may say the audience in Seattle did. I was un- 
able to go, and it was read. 

Chairman Anverson. I assure you I found it difficult reading. I am 
no different from the audience. 

In your March 13 statement, were you speaking for the Atomic 
Energy Commission ? 

Dr. Lippy. No, sir; I was speaking for myself, except of course 
as you realize, Senator, it is a little hard sometimes to tell where one 
stops and the other goes on. 

_In these matters on fallout, I am speaking as an individual scien- 
tist insofar as I can disassociate myself and speak as an individual. 
These matters are known to my colleagues, but they are in no way 
ees for what I say. My speeches are cleared for security 
with the proper authorities. But the scientific statements in these 


speeches are entirely my own responsibility. 

Chairman Anperson. Did you regard yourself as a spokesman for 
the AEC? 

Dr. Lassy. I regard myself as a spokesman for the AEC to a cer- 
tain degree at all times, as long as I am in office. But the scientific 
conclusions that I draw, I hope you will not hold my colleagues re- 
sponsible for, because they may be wrong. 

‘t 


_ Chairman Anperson. The Chairman in his statement says Dr. Libby 
is spokesman for the AEC in this matter. 
Dr. Lissy. The Chairman is very kind. 
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Chairman Anprerson. I mean he had reference to these letters and 
not confined to your speech. Was your speech cleared with anybody 
in the AEC? 

Dr. Lissy. The speech is always cleared with the Office of Classif. 
cation. We make the rules on classification, but the office carrig 
them out. We try to obey our own rules. 

Chairman Anperson. Did you feel, Doctor, that the material in the 
letter which General Loper sent to the Joint Committee, of which 
you had a copy to examine, the conclusions agreed with the conelu- 
sions you had reached on this subject? 

Dr. Lissy. The conclusions are at variance, as I set out in my letter 
to General Loper, a copy of which I sent to you. But this is a dif 
ference, Senator, which is purely scientific in the analysis of data 
and nothing more is to be found in it than that. We have hada 
similar difference with other members of the scientific community. 

I remember when Mr. Holifield had his hearings in June 1957, we 
had a discussion about an explanation for the peaking i in the northem 
latitudes and I said this was due very largely to the proximity of test 
sites in those latitudes, and Dr. Machta said he thought it was that 
the stratosphere leaked at those latitudes. That argument is still 
going on. It is public information. We continue ‘to discuss it 

This question of how fast it leaks, which is the point of argument 
here, is similar. The only thing that is going to settle it, Senator, 
is further information. That is all. I think that there is every hope 
that it can be settled quite soon. 

I would hope even before your hearings come up we may have 
enough data to pretty well nail it down. 

My point in my letter was that the Department of Defense dats 
did not nail it down quite as clearly as they thought they did, in my 
opinion. I just wanted to register that. I thought it was par 
of my job, in keeping you fully and currently infor med, to give you 
one scientist’s opinion of what that meant. 

I gather you know, Senator, that if the Department of Defens 
is right, as they well may be—I don’t want to be so bigoted as to say 
IT am sure I am right in this—it means that there is “less fallout to 
be expected, because they have had a faster leakage rate and there 
fore there is less left. 

Chairman Anperson. Would you explain that again ? 

You think that is less fallout because you think it is coming dow 
faster? 

Dr. Lippy. Yes. 

Chairman Anpverson. If it comes down faster, would it not k 
hotter? 

Dr. Lissy. This is a very important point. The damaging thing 
are strontium 90 and cesium 137. I don’t mean to say that these ar 
not shorter life things in there that have some effect. The thing 
we are really afraid of, and this is on the basis of the biological evi- 
dence, are strontium 90 and cesium 137. These two isotopes live 
on the average of 40 years. They have a half-life of 28 years. Soi 
is not going to matter very much whether they come down in 2 ¢@ 


3 years or 5 or 6 years. There is a little difference, but the decay 
is really quite small. 
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If I had my choice—it is always a dangerous thing to try to tamper 
with nature—if I had my choice I wish the Department of Defense 
was right, because it would mean that we had less fallout to expect. 

Chairman ANperson. You do not think we have tampered with 
nature any thus far by the tests? 

Dr. Lipsy. The laws of nature have not been affected by man, in 
my opinion. 

Mr. Floberg tells me, the inventory is what we are speaking of. 

Chairman ANnperson. You used the term yourself, “tampered with 
nature.” If you say to me now that we have not repealed any laws of 
nature, when you use the term “tamper with nature,” it is meaningless. 

We could tamper a little bit with it perhaps without changing the 
laws of nature. 

Dr. Lissy. So often people feel if nature were different we would be 
happier. This isa dangerous kind of thinking, in my opinion. 

Phaienah ANDERSON. You made a speech in 1956, October 12, at the 
American Association for the Advancement of Science, and you spoke 
of 10 years as the average time in the stratosphere for radioactive 
material comprising a half-residence time of 7 years. Is that con- 
sistent with the speech at Seattle? 

Dr. Lissy. No, sir. I think the evidence gathered since that time 
has demonstrated pretty conclusively that my estimate was too high. 
In my Seattle speech I gave an average time of 6 years, which corre- 
sponds to a half-time of 4.2 years. 

The argument with the Department of Defense really is whether 
another factor of two was called for. Maybe they are right. I don’t 
think so, that is all. 

Chairman Anperson. At the time we were talking about testing and 
its effect upon human life, and we got all these stories about luminous 
wristwatches being far more dangerous than all the stratospheric 
fallout, if you suddenly cut it in two in your own mind, and then the 
Department of Defense comes along and cuts it in two again, are we 
not getting down to the point where people thought it was dangerous 
and did not witness after witness in the 1956 hearings say so, if it 
reached those proportions? 

rs Lipsy. I will try to answer your question, Senator, as I under- 
stand it. 

Chairman ANDERSON. My question really is, Do you not feel that this 
speeding-up process which you have partially accepted and which the 
Defense Department has totally accepted means anything in radio- 
active fallout ? 

Dr. Lipsy. Of course, it does. It certainly does. It is not neces- 
sarily very bad. 

I have told you that if the Department of Defense is right, then a 
larger fraction of what was put in the stratosphere must have come 
down already. So we can take some comfort in that. 

I don’t take much comfort in radioactive fallout. 

Chairman Anperson. I do not take much comfort in it. 

Dr. Lissy. We have been working very hard on radioactive fallout. 
ee don’t like it. Nobody dislikes it any more than the Commission 

oes. 

_ I think we must stick close to the facts in the situation; and if DOD 
ls right in their statement, it means we have less up there in the 
stratosphere. 
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Chairman Anperson. Would this have any significance to con- 
tinued testing? 

Dr. Lissy. Of course. The consideration of the amount of testing 
you can do with an agreed or accepted tolerance dose will certainly 
be dependent on this. It is not very seriously dependent on it because 
the decay of strontium 90 is very minimal in these 2 or 3 or 4 years of 
difference between DOD and my point of view. 

Chairman Anperson. You may remember that Dr. Wright Lang. 
ham, of Los Alamos, read a paper in which he suggested, as I recall it, 
that probably 10 megatons of fission products was a safe limit to put in 
the atmosphere each year. If it fell out twice as fast as he thought, 
would that change the amount of fission products that could safely be 
put in the atmosphere each year? 

Dr. Lissy. As far as strontium 90 and cesium are concerned, not 
very much. It would correspond to, maybe, 5-percent change, corre- 
sponding to the decay of these isotopes in the 4 years’ difference in our 
point of view. 

Chairman Anperson. You do not think it would amount to very 
much if it came down faster? 

Dr. Liesy. Not as far as strontium 90 and cesium are concerned. 
The difference would not be more than 5 or 10 percent. 

I want to qualify this because there are other isotopes in the fallout. 

For paar iy Senator, you know that the real hazard from nuclear 
war is not the stratospheric fallout but the local fallout. The local 
fallout is not dangerous solely because of strontium 90 and cesium. 
It is mainly dangerous because of the shorter-lived isotopes which 
are present in such great abundance. If you have the fallout come 
too rapidly, you get an extra contribution of these short-lived atone 
But for worldwide fallout from testing in the time scale of the 
partment of Defense theory, and my theory, these short-lived isotopes 
have no appreciable contribution, and strontium 90 and cesium are 
the main ones. 

As I say, the difference between the DOD residence time and mine 
would not change the rate of testing by more than 5 or 10 percent. It 
is small. 

Chairman Anperson. Doctor, the reason I asked that is because you 
made a speech on April 11, 1957, before this very distinguished group, 
New Hampshire distinguished lecture series, and you said : 

What about fallout still in the stratosphere. If all the radioactive fallout 
which still is airborne should come down suddenly, it would be about one-third 
more total radioactive strontium on the ground than we now have here en the 
United States.. It falls so slowly, however, that there is expected to be rela- 
tively little increase over the present amount deposited. 

Do you still feel it falls so slowly that there will be very little m- 
crease in the. amount deposited ? 

Dr. Lipsy. You have a problem. You see, every year you lose 2% 
percent of what is deposited, thank goodness. This is the rate of de 
cay. So if you had a stratospheric drip rate which was 21% percent 
of the amount that was already present, you just keep the strontium 
90 steady. If you increase the drip rate, of course you will increas 
the total amount deposited. 








mec! 
leav 
I 
that 
adv: 





AEC AUTHORIZING LEGISLATION 323 

























It is difficult for me to answer your question without using the ac- 
tual numbers because that statement was based on the numbers which 
applied at that time in this country. I don’t remember them now. 
Chairman Anperson. In this talk you said that the ground level will 
remain about constant for the next 10 years and then drop off at the 
rate of about 214 percent per year through radioactive decay uncom- 
pensated through further fallout from the upper atmosphere. 
You expected it to stay at the level of what you then thought was the 






















1 e rate of fallout. Now that you yourself have agreed to a doubling 
tin | of that rate and the DOD to a quadrupling of that rate, would that 
ght, | Tse the ground level ? 
7 he Dr. Lispy. Somewhat. : ; 
; Chairman ANnpeERsON. Does that have any relationship to this radio- 
not | %tive grain that they developed in the northwest ? 
oe Dr. Lappy. Not much, Senator. That is a very interesting question. 
den The grain, as I testified before your subcommittee last month, Mr. 
Holifield, was contaminated very largely by leaf pickup and not root 
very ickup as far as we can tell. The total fallout which is in the ground 
is in the soil and cannot get back on the leaves. So long as the main 
ned, | Mechanism of pickup of the grain is from the rain falling on the 
‘| leaves, the total accumulation in the soil is relatively less important. 
ae I didn’t know this factor. I didn’t know this fact when I made 
Jear | that speech in April 1957. This is a new thing since that time, an 
eal | 2dvancement we have madeinthisbusiness. = 
prey Now we have to look at the grain contamination a little bit more 
hich | {rom the point of view of the probability of the rain landing on the 
‘ome | [eaves containing fallout, and how much it is. There is some pickup 
pes, | {rom the roots, but the new thing seems to be that the root pickup 
De. mpprers to be less important than we thought it was—less important, 
opes which is good, Senator Anderson. That 1s all to the good. 
er On the other hand, we have a more serious pickup from the direct 
fallout, which is to the bad. 
nthe In predicting—and I would suggest in the forthcoming hearings 
It | We ought to go into this matter—the tolerable rate of testing, it is 
avery important. thing to bring in this new theory: that the rate of 
you “oye be the leaves may be more important than the pickup from 
e roots. 
wee) Our considerations in June of 1957 in your hearings were based very 
largely on the assumption—and so was my April 1957 speech—that the 
a main thing was pickup through the roots from the soil. I think we 
nthe | Would modify those statements in the light of this new information. 
rela- Chairman Anverson. Dr. Libby, did you phone to General Loper 
with reference to the release of the letter which he sent over.to the Joint 
ie in- | Committee on Atomic Energy? 
Dr. Lisry. I talk to General Loper all the time on the phone. I 
e 2% | don’t recall calling him on this issue, 
f de- Chairman Anperson. Did you suggest to him that this be kept 
reent | confidential. 
tium | Dr. Liesy. I did not, sir, no. Never at any time. Never at any 
Tease time. 


Chairman Anperson. Then this idea of keeping it confidential is 
purely the Department of Defense ? 
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Dr. Lippy. I am sorry, sir, but it was not my idea. This is not the 

way ascientist acts. 
hairman Anperson. Very well. 

Representative Hourrrecp. Mr. Van Zandt. 

Representative Van Zanpr. Mr. McCone, in the opening of your 
statement, you say we do not take this question lightly. We have not 
dismissed it as unimportant to the people of this country and to the 
world. 

Is it not correct to say your statement here this morning speaks for 
the Government in general ? 

Mr. McConr. Yes, it does. 

Representative Van Zanpr. Is it not true the information contained 
in your statement does not alone stem from the Atomic Energy Com- 
mission but from other agencies of Government, including Public 
Health? 

Mr. McConr. Yes, that is correct. 

Representative VAN Zanprt. This organization, the National Com- 
mittee on Radiation Protection and Measurements, which advises you 
from time to time, it includes, in addition to Government, non-Govern- 
ment groups, such as the American Medical Association, and the in- 
dustrial forum and so forth ? 

Mr. McCone. Yes, that is correct. I have listed those, Mr. Van 
Zandt, or a number of those. You will note that participants on that 
committee are all interested Government agencies and _ private 
organizations. 

epresentative Van Zanpr. Is there any difference of opinion 
among this group in regard to the advice it passes on to the Atomic 
Energy Commission from time to time, or is 1t generally unanimous! 

Mr. McCong. I cannot answer that question because I have not re 
viewed the transcript of their meetings. But no differences within 
that group have been brought to my attention. 

Perhaps a member of the staff or Dr. Libby could answer that 
question. 

Dr. Lissy. I was looking for Dr. Dunham. He is a member of that 
committee. I, not being a member, don’t know. You ask about in- 
ternal disagreements ? 

Representative Van Zanvr. That is right. 

Dr. Lissy. I really don’t know, Mr. Van Zandt. I would be sur 
prised if they had not, though. They have 43 members, I think. 

Representative Van Zanpt. Chairman McCone, I would like to com- 
mend you onthestatement. I think it is an outstanding one. 

Representative Hottrreip. Senator Hickenlooper. 

Senator Hicken.oorer. Mr. McCone, I think you made a very clear 
statement here which indicates the intensive interest which the Com- 
mission has continuously taken in this very important subject. 

Do you have a rough estimate at this time as to the total amount of 
money that has been spent on the matter of fallout, contamination, 
and so forth since the first bomb was set off at Alamogordo in 1945! 

Mr. McCone. No, I donot, Senator. 

As I said in my statement, our records indicate about $125 million 
has been spent since 1946 when the Atomic Energy Commission was 
established. Prior to that time the work was carried on by the Mar 
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hattan project at their various laboratories and we have no dependa- 
ble figures on what was spent. 

Senator Hicken.oorer. That is sufficient. I did not mean to neces- 
sarily go back to the first test and the amount that has been spent by 
the Commission since it was established. That would certainly answer 
the purpose of my question. 

I take it that the statement which you have made here this morning is, 
to the best of your knowledge, a statement based upon these vast 
data that have been accumulated over the years as a result of these 
studies by the Commission and the allied groups that have worked with 
and for the Commission on this subject ; is that correct? 

Mr. McCone. Yes, sir. 

Senator Hickenwoorer. I also get the impression from your state- 
ment that so far as the difference between the statement or position of 
Dr. Libby, as a member of the Commission, on this matter, and the mili- 
tary department is concerned, that there is a desire—and I take this 
from General Loper also—to attempt to reevaluate these data, or 
take further looks at them and see how and where they may be recon- 
ciled. That is implicit in your statement, is it not, or is it? 

Mr. McCone. There is a desire to study data and to get the views 
of scientists of competence on their interpretation of the data. It is 
to be hoped that those views will be in agreement one with the other. 
There naturally is no desire, at least as far as I am concerned and as 
far as my fellow Commissioners are concerned, to distort any of the 
facts resulting from these very, very good experiments that the De- 
partment of Defense has conducted. 

Senator HickeNLoorer. I did not mean that at all. I base my ques- 
tion on the experience that is often had, that one group may investi- 
gate a certain matter and take into account certain factors and an- 
other group may take into account different factors. The factors in- 
volved may cause a difference. If all of the factors can be taken 
into account, there may be an opportunity to come closer to a reconcili- 
ation after considering all of the factors involved. That may or may 
not be true. 

I did not mean to suggest that we can take these two reports and 
fix them up so they coincide. Not at all, unless further examination 
and study of matters taken into account would warrant some adjust- 
ment, perhaps on both sides, based on all the factors. 

Mr. McCone. That is correct. 

Senator Hickenvoorer. I do not know whether the time has been 
sufficient or not, but I regret that this controversy has arisen because 
I think it has created an unwarranted amount of fear and suspicion 
among the American people and a tremendous amount of misunder- 
standing of this problem. 

The advancement of science is going on. I do not believe you can 
stop science. I do not believe you can stop research and development. 
But I do think that we should be very careful in matters of such tre- 
mendously vital interest as this question of fallout, that the answers 
that are given from time to time are the result of exhaustive examina- 
tion and cordination and reconciliation based upon all the facts. 

Mr. McCong. I think in all of these very technical matters there 
are two steps to any study. One is developing the raw data and the 
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other is the interpretation of those data. I think both steps are ex. 
tremely important. 

Chairman Anderson, I wonder if you were leaving. I want to inter. 
rupt to settle this point on page 5 in which you suggested a rewording 
ofmy statement. Iam pertecity agreeable to reword it anyway. 

You heard this morning about the same discussion I heard last 
night. 

hairman Anperson. I only say when it came back to us still witha 
confidential tag on it, even though all the classified material was out, 
even though there were no restricted data in it and there never had 
been any restricted data in it, then I thought it was wrong. 

The first one came labeled “Restricted Data,” and a telephone call 
revealed the fact that nobody believed there were any restricted data 
in it. That bothered us. There was a sentence or two that has been 
regarded as classified, and I would think there could be an awfully 
good argument as to whether those sentences need to be classified. 

But with those sentences out, then we still got it with a confidential 
tag on it so it could not be released. I think that is wrong, Mr, 
Chairman. 

Mr. McConer. In listening to this discussion, Mr. Chairman, I think 
an error was made here. I think the response to your question would 
have been this: These are raw data and this is an area in which the 
public rightfully are concerned and to a certain extent confused. 
There are differences of opinion among scientists concerning the inter- 
pretation of these data. Wouldn’t it be better to hold this up until 
these interpretations can be worked out so when it is released, it will 
be released with the most authoritative interpretation ? 

That hasn’t anything to do with classification from a security stand- 
point. If that had been said, I think you would have understood it 
and you would have agreed completely. Is this correct ? 

Chairman Anperson. I think so, Mr. Chairman. 

Let me say again, in the Dixon- Yates controversy you may remem- 
ber that a statement was made that it was phony as a three-dollar bill 
But subsequently the United States went into court and attacked it, 
saying it was a bad contract tainted with fraud because of conflicts of 
interest. But when we said it was a bad contract, the assurance was 
made that it was phony as a three-dollar bill. Some of us have had 
quite a bit to say about the possibilities of dangers of fallout. 

The only official answer is no more than a luminous wristwatch 
There are people around the United States and around the world, 
serious scientists, who believe it might be slightly more dangerous than 
wearing a luminous wristwatch, 

If you take the data which Dr. Libby used and divide them in half 
as he has done in his own experience, and I congratulate him on havi 
a flexible mind which is not closed to new scientific discoveries, 
taken General Loper’s figures which he supplied from the Defens 
Department, which cuts it a half again, by the time you go fartherit 
your investigation, somebody may decide it is slightly more dangerow 
than wearing a wristwatch. 

That is all I was trying to establish. 

Mr. McConz. I have two things to say ; three maybe. 

One, there is some advantage in being a new member of this Com 
mission. 
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Secondly, I would like to emphasize the final paragraph of my state- 
ment which sort of summarizes my personal attitude. I would like 
the committee to bear that in mind. 

Third, and finally, we are going to keep working on this in order— 
and we want this committee to keep woeking on it with us—to get a 

roper and constructive answer, and that is the position of this admin- 
istration, sir. 

Chairman Awnperson. May I say, Mr. Chairman, that the trouble 
that many of us have gone through on this problem recently is fully 
atoned for by the last paragraph of your letter because that is a fine 
statement and I commend you for it and I take much comfort out of it. 

Representative Horirietp. Are there any further questions? 

Senator Hicken.oorer. Yes, I would like to continue. I want to 
say, Mr. McCone, that your expression of attitude on reconciliation 
and arriving at the facts in this matter, in a very sensitive and im- 
portant field, was very clear and very understandable. 

There is at the present time a difference in the interpretation of 
data in this matter, that is, as to the rate of leakage or the half resi- 
dense in the upper air. 

I think that we should make every effort to find out what the facts 
are as nearly as combined scientific ability and evidence will permit 
us to find out. I think the public is entitled to know. But I think 
the public is entitled to know the facts as nearly as scientific facts 
can be developed, and I think that the public is not well served by 
being driven into hysteria on some of these things. 

I call your attention to one experience that we had in the last year 
or so. Based upon a lack of data, a conclusion was reached that 
under proper circumstances underground atomic explosions or ex- 
plosions of magnitude could be detected at certain distances. We 
went into a conference over in Geneva based upon those data. We 
made certain propositions based upon those data. 

Further research in the tests of last year indicated that those data 
were not complete, and that the tests could not be detected with any- 
where near the assurance that the original data upon which we had 
based our propositions in Geneva had indicated. 

We have now had to, in a rather embarrassing way, revise our 
position because we had not taken enough information into account. 

I think we are dealing with things here that the layman has diffi- 
culty understanding—at least Ido. It is not a question of difficulty ; 
it is just a question of capacity. 

I think we should be as cautious as possible in releasing or dis- 
cussing publicly information which has not necessarily been finally 
firmed up. 

Maybe in a field of this kind you never can firm it up. I do not 
know. Therefore, there may come atime when it should be discussed. 
But manifestly, in view of the disparity of conclusions in this field, 
I would think we could well attempt to reconcile that disparity as 
much as possible within scientific fact and methods available to us. 

I think your statement is a very clear and lucid statement on this 
point. Unfortunately, succeeding information seldom catches up 
with the original information that goes out and compounds the diffi- 
culties. I hope we can continue so that eventually the best conclu- 
sions possible of the scientific community, and after full examination, 
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can be given to the American people and the people of the world, 

Thank you, Mr. Chairman. 

Representative Hoxirietp, There is a quorum call in the House and 
we are going to have to adjourn in a few minutes. 

Before we adjourn, Mr. Chairman, I am going to recognize one of 
the other members. I just want to say that I hope the press carries 
the factual statement which you have given on this matter. I find 
a tendency on the part of the press to take something like the increas- 
ing the rate from hundred millions of a billionth of a curie to 130 
millions of a millionth of a curie and make a scarehead line out of it, 
which scares a lot of people in the United States. 

I think your statement shows that there is a tremendous effort going 
on by the Government, supported by this committee and your Com- 
mission, in the field of ascertainment of these radiation facts. I think 
this committee has performed its duty and responsibilities of the 
watchdog committee guarding the public interest in this field of radia- 
tion. We have had many executive hearings. We had the radiation 
hearings 2 years ago, which are over 2,000 pages of small-type testi- 
mony from the world’s best experts in this field in order to establish 
in the public mind the facts in regard to radiation. 

As you pointed out in your statement, we actually expended $125 
million in this biomedical research. We are spending at the rate of 
$17 to $20 million a year. We have the greatest array of monitoring 
agencies inthe world. We recognize this danger. 

I think the American people ought to take some comfort in the fact 
that this committee has been on top of this job and the Commission 
is doing a tremendous job in this eld rather than to be scared over 
some things which are relatively unimportant. 

You mention in your statement the fact that hearings are going to 
be held to bring these radiation hearings up to date. That has been 
planned since the beginning of the year. They start with a tentative 
date of May 4 to bring all of the facts to the American people on this. 

I would like to point out that even though we held these hearings 
2 years ago and we establish a number of facts, we also established 
a great area of uncertainty and lack of knowledge in this field. We 
recognized it in our analysis of the hearings. 

I would like to read them because I think it applies to this-very con- 
troversy. The main points of uncertainty that make the long-range 
forecasts so hard to do are: 

1. What the future testing pattern will be. The assumption has 
often been made of a constant average annual rate of testing. But 
the testing up to now has been sporadic. The concept of “present rate 
of testing” is in any exact sense meaningless. Not only the rate, but 
the kind and location of testing are important and difficult to predict. 

< What the degree of nonuniformity of fallout in the astmosphere 
really is. 

This is what we are concerned with in Minnesota. 

3. What the storage times in different parts of the atmosphere and 
in different geographical regions of the aie are. This hits this very 
point of what the storage time is. 

4. How the fallout will behave under the different geological and 
biological conditions that exist around the world. 

5. How fallout will distribute itself in a human population. 
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6. Whether a threshold for radiation damage exists or not. 

7. How to arrive at an acceptable maximum permissible concentra- 
tion of radioactive isotopes in man. 

We pointed out clearly that there is this field of uncertainty and 
that we must proceed cautiously and industriously to try to resolve 
some of these areas of uncertainty. 

I think the Commission’s program is a good program. It calls for 
$20 million this year as against $17 million last year, which shows an 
enlarged concern. I personally hope that the American people can 
take some comfort out of the responsible work that is going forward 
and not become too much alarmed over some of these differences of 
opinion, each of which, I think, have good judgment behind them, 
although they may be contradictory. They are the best judgment that 
people have, who are experts in this field. 

I think it is much better that we have a difference of viewpoint, if it 
is honest, than for us to have a uniformity of viewpoint if it is achieved 
on the basis of conciliation which is dishonest. 

I just wanted to say that much to try to bring a tone of comfort to 
the American people. 

As Senator Wiiinloopee! I am alarmed at some of the hysterical 
response which comes about as a result of the people not understanding 
some of these headlines which deal with miffions of a millionth of a 
curie in place of the roentgens which we know would be equivalent 
in a different way to a great deal more curies than what we are talking 
about, or fractions of curies that we are talking about. 

I just wanted to say that before we adjourn. 

Senator, I want to recognize you, too. 

Senator Gore. Mr. Chairman, will the Chairman of the Commission 
return for the afternoon session ¢ 

Mr. McCone. Yes, sir; I will be here this afternoon. 

Senator Gore. I feel I must be on the floor. I want to say in fair- 
ness to the Chairman that in the afternoon session, I will afford you 
and the Commission an opportunity to express your views with re- 
spect to the Geneva Conference. 

I do not know how far you wish to go in stating your views and 

our position, but you might want to consider that during the noon 

ur. You will be afforded an opportunity to state it as far as you 
feel that you should. 

Mr. McConr. Thank you. I will be prepared to discuss that. 

Representative Horrrretp. We will resume hearings at 2 p.m. 

(Thereupon, at 12:15 p.m., the committee recessed, to reconvene at 
2 p.m., the same day.) 

AFTERNOON SESSION 


Representative Hoxrrrecp. The subcommittee will be in order. 

We are going to start this afternoon’s hearings with section 107 
of the bill, which refers to section 101 of Public Law 85-590, and 
amendments thereto. 

Before we start considering this item, the Chair wishes to present 
the following chronology on this gas-cooled reactor prototype. 





330 AEC AUTHORIZING LEGISLATION 


The Joint Committee became interested in the gas-cooled concept 
in 1956 during the hearings on accelerated atomic power program, 
as a result of testimony by Dr. Farrington Daniels, satoinal direiaal 
of the gas-cooled project in the Manhattan District in 1946, and Dr. 
W. H. Zinn, former director of Argonne, who was a Joint Committee 
consultant. The Gore-Holifield bill report had a gas-cooled reactor 
prototype in it. 

In 1957, in the 1958 authorization bill, the Joint Committee, over 
AEC opposition, authorized a design study for a gas-cooled graphite- 
moderated prototype. We had received testimony from Admiral 
Rickover and others as to the desirability of going ahead wiht a gas- 
cooled prototype. 

In the spring of 1958, the AEC, based on the Joint Committee 
design study, proposed the detailed design and construction of a 
gas-cooled, graphite-moderated reactor prototype and the so-called 
Kaiser-ACF design. 

In hearings before the Joint Committee on Atomic Energy on 
June 4, 1958, AEC proposed to invite industry construction of a gas- 
cooled prototype under the demonstration program, and if no satis- 
factory proposals were received, then AEC would proceed to con- 
struct it. 

AEC spokesman Commissioner Vance said it was not likely that 
industry would make a proposal, and that AEC would in any event 
proceest with title IT detailed design. This was concu in by 

enneth Davis, Director of Reactor Development. 

On Wednesday, August 20, AEC Chairman McCone stated that 
title II design would be delayed until November 21, when the pro- 
posals for private construction would be in, and further indicated: 

At that time we will know whether we can have what appears to be an 
acceptable proposition or whether we should proceed immediately with a 
design of our own reactor under title IT. 

On November 21, AEC received the Philadelphia Electric-General 
Dynamics proposal which, on the face of it, did not meet the invi- 
tation of congressional criteria. However, AEC merely extended 
title I work on the Kaiser-ACF concept. 

On January 2, 1959, the AEC Office of the General Counsel issued 
an opinion holding that the Philadelphia Electric-General Dynamics 
proposal did not qualify under the criteria of Public Law 85-590. 
However, AEC did not proceed with title Il work on the Kaiser- 
ACF project. 

On February 17, 1959, AEC submitted the proposed 1960 author- 
ization bill, with a provision modifying the Kaiser-ACF project to 
make it an experimental and testing reactor with an estimated cost 
of approximately $30 million instead of $51 million. 

On February 18, 1959, I inquired in the 202 hearings why AEC 
did not go ahead with Kaiser-ACF project in accordance with the 
law. In a speech on March 18, 1959, Senator Anderson asked a 
similar question. 

During the week of March 18, AEC staff representatives indicated 
that AEC intends to go ahead with Kaiser-ACF prototype, but cut 
the power down to 7,000 to 10,000 kilowatts. 

That brings the chronology up to date to the point where we have 
before us today a consideration of this item. 
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Representative Horrrretp. Now, Mr. Chairman, we are ready to 
consider the item referred to. 
What is the status of this item at this time? 


STATEMENTS OF JOHN A. McCONE, CHAIRMAN; JOHN F. FLOBERG, 
W. F. LIBBY, HAROLD C. VANCE, AND JOHN S. GRAHAM, COMMIS- 
SIONERS; A. R. LUEDECKE, GENERAL MANAGER; DR. FRANK K. 
PITTMAN, DIRECTOR, DIVISION OF REACTOR DEVELOPMENT; 
U. M. STAEBLER, REACTOR DEVELOPMENT DIVISION; DR. JOHN 
WILLIAMS, DIRECTOR, DIVISION OF RESEARCH; DON S. BUR- 
ROWS, CONTROLLER; LOREN K. OLSON, GENERAL COUNSEL; H. B. 
LOPER, CHAIRMAN, MILITARY LIAISON COMMITTEE; AND 
CHARLES L. MARSHALL, DIRECTOR, DIVISION OF CLASSIFICA- 
TION, ATOMIC ENERGY COMMISSION 


General Lurpecke. The status of the title II Kaiser-ACF gas-cooled 
reactor proposal, Public Law 85-590, authorized an appropriation of 
$51 million for a gas-cooled reactor, subject to technical review of 
the overall gas-cooled reactor program which pointed up the need 
for a more flexible experimental reactor to advance technology on a 
broad front. 

It is now planned to institute construction of an experimental gas- 
cooled reactor in fiscal year 1959 at an estimated cost of $30 million, 
a reduction of $21 million from that origmally authorized under 
Public Law 85-590. Design studies have been carried out to select 
a specific reference design for an experimental reactor. 

As presently conceived, this reactor will be a gas-cooled, graphite- 
moderated reactor using uranium fuel with stainless steel cladding. 
The plant will operate at a normal gas outlet temperature of 1,050°. 
Individual coolant channels will be capable of operation at tempera- 
tures up to 1,400° and 1,500° F. for testing advanced fuel elements. 

The reactor will have a capacity of about 85 thermal megawatts 
and about 30 electrical megawatts. 

Mr. Ramey. Your prepared statement shows that the capacity is 
60,000 thermal kilowatts. Does this represent a change in your 

lans ? 

. General Lurpeckxe. As I remember the prepared statement, it 
showed 60,000 to 90,000, did it not? 

Mr. Ramey. It says design studies are now being carried out with 
a specific reference design for the experimental reactor in the magni- 
tude of approximately 60,000 thermal kilowatts. 

I might add that was one of the reasons why some members of the 
committee and staff were very concerned that the nature of this project 
was being changed from an experimental prototype reactor to a strictly 
small-scale experimental and test reactor. 

General Lurpecke. It is my impression that the Chairman, in the 
202 hearings, indicated 60,000 to 90,000. In any event, our present 
planning would call for about 85,000. 

Mr. Ramey. Which was the original amount for the experimental 
prototype in the Kaiser-ACF design. f 

General Luepecke. That is right. We propose to install only 10-15 
megawatts of generating capacity initially, with the remainder to be 







332 AEC AUTHORIZING LEGISLATION 


added when the reactor has served its purpose as an experimental tool. 
The reactor will provide a versatile experimental reactor for advanc- 
ing the technology of gas-cooled power reactors, particularly in the 
key areas of fuel elements, materials, and components. 

Conventional generating facilities are electrical transmission equip- 
ment provided within the scope of this project. In addition, other 
facilities are required, including a reactor system construction to 
house the reactor and operating personnel. The need for this facility 
is based on a continuation of a broad U.S. program for development 
of civilian gas-cooled power reactors. 

Recent intensive design studies have pointed up the potential of 
gas-cooled graphite-moderated reactors using uranium fuel for eco- 
nomic power generation. Development of this potential required con- 
struction and operation of a versatile experimental reactor to pro- 
vide for the test operation of fuel elements, materials, and components, 
and different types of gases to obtain construction experience and to 
establish operating characteristics for advanced versions of this con- 
cept. 

Mr. Ramey. Does the Commission intend to go ahead immediately 
with title II design on this project ? 

Mr. McConr. Yes, Mr. Ramey. We would like to proceed with 
title II immediately upon agreement with this committee that the 
modifications as explained by the general manager and which we 
think would be in the best interests of the program would be approved 
by the committee. 

We would like enabling legislation at the earliest time possible to 
proceed also to conclude the Philadelphia Electric negotiations. 

Mr. Ramey. Would it not be possible for you to proceed with your 
title II design while at the same time the committee, if it desired to, 
would modify the law to permit this lower electrical capacity down 
to 15,000 kilowatts? In other words, that you could, in accordance 
with the law, proceed with your design without it affecting the elec- 
trical facilities until a later time in such a way that no further delay 
would occur in the project ? 

Mr. McConz. I think we could probably do that. I think maybe 
there is a little question whether the modified design exactly conforms 
to the intent of Congress. I would very much prefer to see this mat- 
ter disposed of so that we knew that we were moving in every respect 
in exact accordance with the will of the committee. 

However, I think probably that we could advance some engineering 
for a few weeks while this thing is being further considered. That 
is my offhand reaction. I would like to reserve the right to discuss 
that with our General Counsel to see whether there might be any 
prohibition. I do not think there would be one. 

Mr. Ramey. The reactor is still described as an experimental testing 
reactor. As I understand it, though, you will be taking 10,000 to 
15,000 electrical kilowatts from it, and you are essentially making it 
a little more flexible as a research tool. 

Is it not actually going to be a prototype reactor—a genuine experi- 
mental prototype—that you could extrapolate from the operating and 
economic experience of this reactor to what a large-scale reactor of 
this type might do? 

Mr. McConz. That is correct. 
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Mr. Ramey. It might be appropriately called an experimental pro- 
totype reactor, rather than a simple experimental testing reactor. 

Mr. McConr. Yes. These terms rather overlap. One overlaps 
the other. It is a little difficult. I have been trying to differentiate 
between those reactors which are built to be used for experimental 

urposes even though they do generate power as does the experimental 
foiling water reactor at Argonne and others, from a prototype reactor 
which is on the line and is producing electricity and is built for the 
purpose—for many purposes—including demonstrating compatibility 
of the reactor in an electric grid. 

I would prefer to keep it defined as an experimental reactor, but I 
have no strong feelings in that regard, Mr. Ramey, whatsoever. 

Mr. Ramey. The reason that I think there is some importance to 
the use of this term is because the Joint Committee, in its staff report 
last year, and the Commission in its statement last June, both used 
the term “experimental prototype” as being sort of in between your 
purely experimental reactor and your pure prototype that is just on 
the line all the time. 

There were these so-called first-generation prototypes that had 
characteristics both of an experimental reactor and of a prototype. 
It was the thought of the Commission last June that some of these 
types of experimental prototypes might appropriately be built by the 
Government without having to seek invitations from private industry 
before they built them, and that certain others of this variety that 
had a more established technology you might go out for invitations 
to industry. 

As I say, the terminology and the actual facts corresponding do make 
some difference sometimes how we do it. 

Representative Hoxirretp. Senator Anderson? 


COOPERATION WITH EUROPEAN ATOMIC ENERGY COMMUNITY 


Chairman Anperson. I am sorry that I missed some of the discus- 
sion this morning. But with reference to this news story of a reactor 
being built by 12 nations, they are going to build what we call a third- 
generation Calder Hall reactor, the high-temperature reactor that 
corresponds to the proposal of General Dynamics-Philadelphia 
Electric. 

Mr. McCont. That is correct. 

Chairman ANnprErson. We are going to pour money into Euraton 
and Euratom is going to pour money into the British development. Is 
nen the way it is going to work? These Euratom countries are in 

ere. 

Mr. McCone. I think you are right to the extent of 20 percent of 
the cost of this reactor. 

Chairman ANnperson. We are going to give Euratom a good share 
of this budget. Will some of our money go to the development of this 
British reactor in Britain ? 

Mr. Frosere. All the financial relationships we have with Euratom 
are earmarked. They have their own budget, but none of the relation- 
ship we have with them has to do with anything except the joint 
program directed toward providing the million kilowatts and the 


research and development program subordinate to the million kilo- 
watts, 
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Chairman ANperson. Since this reactor is going to be owned in 
Britain and built in Britain and used in Britain, they are contributing 
only research and development money toward it, quite obviously. 
Will some of the research and development money that they contrib- 
ute be money that we contribute ? 

Mr. Fioserc. We do not furnish any research and development 
money to them, Senator. 

Chairman Anprerson. I thought there was a fund of $50 million that 
is going to be research and development in the next few years. We 
are going to put our money with theirs. 

Mr. Fioperc. We do not pool the money. 

Chairman AnpErson. You mean we are going to do our research 
and development separately and they are going to do their research 
and development over there? 

Mr. Fioperc. That is correct as far as the expenditures are con- 
cerned. This is a coordinated joint research and development pro- 
gram. The program is in connection with the million kilowatt pro- 
gram that is designed to have the reactors producing that amount of 
power in service by December 31, 1963, except for the two reactors that 
can be delayed until 1965. 

This is a separate project that Euratom has undertaken outside 
our joint program with them. I will assume they will have other 
projects outside our joint program. 

Chairman Anperson. Actually, Euratom is going to try to build 
five reactors with Britain, or something of that nature. 

Mr. Fiopere. I do not know about five but I would not be surprised 
if they built some. 

Chairman Anperson. Has there not been an announcement to that 
effect ? 

Mr. Froserc. I am not familiar with that figure. But I do know 
they have a bilateral agreement with Britain. 

Chairman ANperson. I am depending on something that I have 
read. 

Mr. Fuosere. I would not challenge your statement. 

Chairman Anperson. I would not affirm it either because I may 
never be able to find it again. At least here is the first one, and the 
first one corresponds to the General Dynamics-Philadelphia Electric 
proposal over here.: 

I am just wondering if all the things we do through Euratom are 
going to be duplicated by British plants being built also by Euratom. 
If so, we are not making too much headway in the testing of types. 

I want to say very frankly that I have been hoping and still hope 
that we will build the Kaiser-ACF reactor with maybe some modi- 
fications which the Chairman has suggested that do not worry me too 
much as long as we get some power and really get a chance to test it. 
I am not averse to building the Philadelphia Electric-General Dy- 
namics reactor, knowing however, as I have pointed out many times, 
I think it comes down to where $23 million of the $39 million is being 


contributed out of the U.S. Treasury. 

I do not think that is necessarily bad. But I would hate to con- 
tribute some additional money to Euratom in order to meet ours in 
competition somewhere else. 

Mr. Fiozerc. You do not have to worry about that, Senator. Our 
program with Euratom is only a part of this entire program. All our 
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relationships with them under our agreement with them, and all our 
porie and financial relationships with them are in connection 
with the million kilowatt program and its ancillaries. 

Chairman ANDERSON. If Britain is going to build this, Mr. Chair- 
man, do we gain anything by building the same type of plant as we are 
proposing with General Dynamics? You still feel there is a need 
for that construction ? 

Mr. McConer. Yes, I do, Senator. I have throught a good deal 
about this. I think the British-OEEC project will be of assistance 
to us because, as I stated this morning, we have been assured, although 
it has not been reduced to writing, that all information they develop 
will be given to us. 

Nevertheless, I feel from the standpoint of our program our pro- 
gram would be best served if we would go forward with the two 
projects that the Commission has recommended to you. 

Chairman Anperson. Will we get full information from them on 
this particular reactor that is being built cooperatively with Euratom ? 

Mr. McConr. Yes, we will get full cooperation. 

Chairman Anperson. We will not get exchange of information on 
the Kaiser-ACF ? 

Mr. McConr. No. There has been, as you know, a problem there. 
It is being continually relaxed and we are getting more and more 
information. 

Chairman Anperson. Could you explain why it is a problem when 
they are going to build one that is an advanced type and they give us 
information on that but will not give us information back on this 
second generation ? 

Mr. McConer. They explained it to me in this way, Senator: With 
respect to the advanced gas-cooled reactor which is the second genera- 
tion, there seems to be involved in their relationship with their manu- 
facturers—and they have a little different plan, as this committee 
knows, than we have—and for them to turn over to us all of this 
information on.a basis by which we would put that information in the 
hands of our manufacturers would, they feel, and their manufacturers 
feel, place them at a disadvantage in world competition because their 
manufacturers must pay the Atomic Energy Authority a royalty for 
the information; whereas the information that comes to us we turn 
over to our manufacturers on a no-royalty basis. 

Chairman Anperson. Mr. Chairman, knowing that we are going to 
exchange full information on the high-temperature, gas-cooled re- 
actor with them, and we still go ahead and build it in order that we 
may learn about it, if they are not going to exchange information on 
the advanced type, the generation No. 2, is it not all the more essential 
to build it in this country ? 

Mr. McCone. That is right. That is why I want to build it. I 
would like to express complete endorsement of this program of taking 
these two steps at the same time. I admit it is courageous. I admit 
there is an element of risk. I admit we are stepping out into a new 
field. 

If we win the game we will be ahead of everybody. This is a chance 
that I would recommend that we take. Nevertheless, I want everybody 
to have their eyes open to the fact that there is an element of danger. 
We have gone into this very carefully. We have some very good 
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engineering organization. There are a lot of people interested in this. 
This is a step forward that I think we can take. 

Chairman Anperson. I think, Mr. Chairman, that I find myself in 
very general agreement with you. The only reservation I have is this: 
If we build the General Dynamic-Philadelphia Electric type, which 
admittedly isa risky type and if it doesn’t work, if we have constructed 
the Kaiser-ACF as a real prototype, then we have something that is 
operative. 

Then I would hope, as the original design study indicated or fairly 
close to it—I think the cost of that is $35 million, whereas, the cost of 
this stripped-down version might be $30 million—I wonder if $5 
million might not be a good investment in the long run? I do not 
know. 

Mr. McCone. Dr. Pittman could answer that. My reaction is that 
in order to have flexibility in the Kaiser-ACF design we will have two 
or perhaps three loops in the reactor. We will have a generating ca- 
speed equal to the energy of one loop. If we have three loops it will 

92 one-third the total. If we have two loops it will be one-half the 
total. 

This would mean that we could have a complete demonstration of 
the electrical generating performance of the reactor and at the same 
time have the flexibility which the staff seems to feel is so important for 
the purpose of making tests. 

Mr. Ramey. Doesn’t this design just have two loops, Dr. Pittman, 
for power purposes? 

Dr. Prrrman. The question of the number of loops, I think, we have 
to define. For the purpose of flexibility for experimental programs, 
we are changing the design that we presented and talked to you about 
last year to put in asmany as wecan. This will be four to six 9-inch 
loops going through the core of the reactor for experimental purposes. 

This is where we can carry out experimental operations, in addition 
to the experiments we can carry out by changing the fuel elements 
themselves. In regard to the power takeoff, the number of power 
loops we have makes no difference. We are in a position and will 
continue to be in a position of taking all of the power off in the form 
of dumping all of the steam. 

The only problem is whether we take the steam, which goes into a 
common header, and run all of it into a 30-megawatt generator or 
whether we put it into one, two, or three 10-megawatt generators or 
whether we have a 15 or two 15’s. 

What we are proposing to do right now is to put either a 10-mega- 
watt generator or a 15-megawatt generator on now, dump the rest 
of the steam and later on, after the reactor has served its purpose as 
an experimental tool, we put the other 15 or 20 megawatts, whichever 
we had not put.on originally, onto the system, and then it is operating 
at its full power capacity. 

In the meantime, the full thermal power of the reactor, 85 mega- 
watts, can be converted into steam and we have 100 percent steam 
dump capacity in the reactor. It is not a question of the number 
of loops that we have to take off. It is a question of the number of 
generators we put on and the number of circuits. 

Senator Anperson. I did not find the answer to the question on this 
money problem. What would you need to build it about as you 
described it? Thirty-five million dollars? 
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Dr. Prrrman. The present estimate to build the reactor about as I 
described it is $30 millon. 

Chairman AnpErson. And if you altered the original Kaiser-ACF 
studies to make this sort of reactor, would it delay you much in getting 
it underway ? 

Dr. Prrrman. No, sir. One of the things that we have been guided 
by—one of the guiding principles in coming up with the design we 
have now—is that we would not delay appreciably the construction 
period of this reactor. That is why originally in Mr. McCone’s origi- 
nal testimony we did have 60 to 90 thermal megawatts as a range, but 
in looking at it we found that to put it down to 60 it would take us 
approximately 6 to 7 months additional time to redesign the reactor 
core to take off only 60 megawatts, so we left it at the original nominal 
85 megawatts that we planned and talked to you about last fall. 

The reactor we are now talking about is for all intents and purposes 
as far as its size is concerned the same as the reactor we talked to you 
about last fall. It is a helium-cooled reactor, as we told you about 
last fall, but it is different in that we will put in these test loops that 
it did not have. 

It will be possible to test different gases in the reactor—not in the 
whole reactor—but we can test two or three different gases in the 
reactor. We are not taking off the full power. We are taking off 10 
to 15 megawatts. 

Chairman ANDERSON. Will these additional loops cost. more money 
and will we need more money in the appropriation bill for them ? 

Dr. Prrraan. The present cost estimate we have for $30 million 
includes the money necessary to put in these loops. These are the 
spaces in the reactor into which you can put test loops at such time as 
you want to design them. They will not have the complete test loop 
im them. There are spaces in the reactor that will allow you to put 
test. loops in the reactor at a later date. The estimate I have men- 
tioned, the $30 million, includes that. 

Mr. Ramey. Would not. a $30 million estimate also cover in that 
range the full power takeof ? 

Dr. Prrrman. Yes, sir. 

Mr. Ramey. In other words, the power of 26,000 kilowatts? 

Dr. Prrrman. The difference between the 15 and the 30, Mr. Ramey, 
I do not have at my fingertips. It is a relatively small amount. I 
think it is within the accuracy of our present estimate which is not 
based on title II detailed design. We think it is a good estimate. 

Thirty million dollars is sufficient to cover the full power takeoff. 
If I am not right on that, could I check it, please?) Mr. McCone says 
he is not sure of this. 

Mr. McConer. It is my impression that the last estimate I have 
heard about for the full power takeoff is $35 million. If the power 
is reduced, $30 million is a reasonable estimate. 

Mr. Ramey. The staff indicated informally to us last week that the 
estimate had been pared down some so that it was in the neighborhood 
of $30 million, with full power. 

Mr. McConr. I have not seen that figure, Mr. Ramey. I would not 
like the record to show that. To my knowledge, at least, there has 
not been an estimate submitted to the Commission, as such, for full 
power at $30 million. Is this correct? 





338 AEC AUTHORIZING LEGISLATION 


Dr. Lissy. I do not remember. 

Mr. McConr. That paper has not come to us. The only estimate 
we have at full power is $35 million. We have an estimate on the 
reduced power of $30 million. 

Mr. Ramey. Does the AEC staff have a more up-to-date estimate? 

Dr. Prrrman. The best estimate which we have now, as Mr. McCone 
says, has not been formally presented to the Commission, is $30 million 
with one reservation that i will mention in just a minute. 

We can get the full power onto the reactor. The reservation is that 
the type of containment we have to put around this reactor, whether 
it be a presure containing vessel or just a gas-type containing vessel, 
can mean the difference of approximately $1 million, and this might 
be outside the scope of the estimate. 

I am not sure at this time. I just do not have it that close at this 
time. We do think on the basis of the latest estimate we have that 
the $30 million will cover the full power takeoff, without pressure 
containment. 

Chairman Anperson. Mr, Chairman, I think this is very encourag- 
ing testimony. May I just ask this, because technical questions of con- 
structing the reactor are well outside my field. 

If we went ahead and authorized $30 million and you decided to go 
ahead and build it with this reduced power, and in the process of build- 
ing it, because it will take a few years, you decided there were good, 
sound reasons for going ahead at full power, it would not be impossible 
to do so, would it? 

Mr. McCone. No, sir. We might have to come back and ask for 
a little more money. Certainly the building period, as you know, 
is about 3 years, and consequently we have a chance to come back. It 
would not delay our proceeding. 

Chairman Anprrson. Now, Mr. Chairman, I think we have made 
fine headway in this country on pressurized water reactors and boiling 
water reactors. Would the construction of these two gas-cooled re- 
actors give us a comparable or similar position in that particular field 
by the construction of these two? 

Would they start us on our way toward the same sort of accom- 
plishment we have had in boiling water and pressurized water re- 
actors ? 

Mr. McCone. It would start us on the way. I would not like to 
say that it would carry us as far forward as we are in the other two 
fields. But it would start us on our way. It would be a much more 
positive step forward than if we decided to only go on either one of 
the two proposals. That is why we would like to go on both. 

Chairman Annverson. I think your answer is what I had in mind, 
even though I did not ask it quite that way, because I almost tried to 
get you to an advanced state. 

What I am trying to say is, do you think this is as reasonable a pro- 
gram in the gas-cooled field as you can start off and it is designed 
to bring us eventually to the same sort of competence in that field 
that we now have in pressurized water and boiling water reactors? 

Mr. McConz. Yes, I would agree completely with that statement. 

Chairman Anperson. I would commend that sort of program, 

Representative Hotirrerp. Mr. Ramey ? 
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Mr. Ramey. Dr. Pittman mentioned that you were putting some 
loops down the middle of the reactor. Will these loops interfere at all 
with the prototype nature of the reactor ? 

Dr. Prrrman. These loops will be spaces where we can test large 
pieces of equipment or large fuel elements. They will not interfere 
with the ability of this reactor to prove those things that it would 
prove without these loops. 

Mr. Ramey. It would not change the size of your fuel element, for 
example, or your other components that you would be testing for ex- 
trapolation to large size ? 

Dr. Prrrman. No, sir; it will not affect it as an instrument for 
extrapolation to large sizes. 

Mr. Ramey. I take it it would not take much additional time to 
design this type of change? 

Dr. Prrrman. That is right, sir. 

Representative Hoxirrerp. I am somewhat amazed that you can 
have space which heretofore has not been contemplated for these loops 
in the interior of this reactor. Is this a result of the ACF study? 

I thought the sizes of those fuel rods had to be figured pretty close 
and also your blanket field and everything involved had to be figured 
down toa very small fraction of an inch. 

Dr. Pirrman. That is right. The core that will be in the reactor 
will look somewhat different from the core that would be in there if 
you did not have the loops. I did not mean to imply that it will not. 
That core can have the same size elements. If you have a hole in 
there so big, you can put a bundle of fuel elements in that hole and 
you can take them out and put other bundles of fuel elements in 
there. 

You can use spiking around there to take care of the loss of reactiv- 
ity by taking out some of the elements that were in there. What I am 
trying to say is that you have to redesign the core to have these loops, 
but the redesign of that core does not in any way prevent it from 
being a prototype reactor and prevent us from testing the fuel ele- 
ments of the type that would be used in a large-scale reactor. 

Mr. Ramey. Does your designer agree to putting your loops down 
the middle as a desirable thing? As you may recall, we discussed 
this at a staff level a week or two ago. 

Dr. Prrrman. Mr. Ramey, these are not literally down the middle. 
They are in the core. Actually the loops will be on the outside por- 
tion of the core rather than down the middle of the core. If I used 
the word “middle” it was meant to be down the middle of the reactor. 

They are actually located around the outside of the core itself in 
the graphite structure. The number we can get, whether it is four 
or six, is dependent upon the very thing Mr. Holifield was talking 
about; that is, to what extent do you do it without interfering with 
the operation of the main portion of the core itself? 

Mr. Ramey. As I understand it, at one stage you were considering 
when you were cutting down the thermal flux of running your loops 
right down the middle and that would have eliminated it from being 
a genuine prototype. 

Dr. Prrrman. I think if you put a loop down the middle of the 
reactor then you would have a different and it would not be 
capable of doing the things you can. By putting it around the side 
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it is a lesser degree of redesign to begin with, it can be done with and 
has less interference with the operation of the reactor. 

Representative Hottrrevp. This is the reason I asked the question. 
I was going on previous information that there had been four loops 
planned on the outside of the reactor, and two down the center. I 
could not understand how mathematics of the assembly of the fuel 
elements could be worked out if you did not have an extra space put 
in the core of the reactor. 

Dr. Prrrman. That is right, sir. 

Mr. Ramey. That is what you are planning to do? 

Dr. Prrrman. Was the question asked whether ACF and Kaiser are 
in agreement with us on this? If it was, the answer to the question 
is that they do agree that this can be done this way without interfering. 

Representative Hoiirretp. We have them slated for tomorrow and 
we will let them explain in detail their position. As I understand, the 
new estimate is now down from $51 million to approximately $30 
million, or in the neighborhood of $30 million to achieve the same 
result, practically, that they had planned originally. 

Dr. Prrrman. That is right, sir. 

Representative Horirtetp. In addition, we will have experimental 
possibilities with this reactor over and beyond that of an operating 
prototype. 

Dr. Prrrman. There will be experimental possibilities to this re- 
actor that were not in the previous design. 

Representative HoiirieLp. Will you be able to test enriched uranium 
as well as natural uranium with the fuel ? 

Dr. Prrrman. It will run with the enriched uranium as a fuel, 
somewhat greater than 1 percent. It will be able to test individual 
fuel elements, the number I cannot give you at one time, of natural 
uranium in the reactor, just as would the original one we talked about. 

Mr. Ramey. The original concept was a very experimental reactor. 
It had a good deal of flexibility built in it as it was? 

Dr. Prrrman. I am sorry, Mr. Ramey; I didn’t hear the question. 

Mr. Ramey. Didn’t the original Kaiser-ACF concept have a good 
deal of flexibility in it for testing different types of fuel elements, but 
possibly not as high temperature as you are now talking about? — 

Dr. Prrrman. The original Kaiser-ACF design that we talked with 
you about last summer and last fall did have the flexibility of testing 
fuel elements and the same type of flexibility we are talking about now. 

It did not have the possibility of testing different gases at the same 
time, nor did it have the seusitiilies of the temperature differentials 
we are now talking about. 

Representative HoxirieLp. Have you chosen the site to build this 
reactor at? 

Dr. Prrrman. The site is still being loked at. We have not chosen 
the site at this particular moment. 

Representative Horirreip. It will be on a Government facility ? 

Dr. Prrrman. It will be on a Government facility; yes, sir. 

Representative Houiriep. Such electricity as may be developed by 
it will be used by a Government facility ? 

Dr. Prrrman. That is right. 

Representative Hotrrrep. What is the time element involved here? 
When are you going to be ready to go ahead? In other words, when 
are you going to finish phase II ¢ 
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Dr. Pirrman. Title I work is practically through at this particular 
moment. What we are looking at now under the remaining period of 
title I is the type of containment, whether it be a pressure containing 
vessel or whether it just be a gas-tight vessel. 

Secondly, we are looking at the differences of putting the reactor at 
Oak Ridge and at Idaho Falls. We should be in a position to start 
title II work once we make the decision as to whether to put it at Oak 
Ridge or Idaho Falls within the next several weeks, I would guess. 

Representative Hortrrevp. I had an exchange with Mr. Vancea year 
ago and I said, “We do not want this thing to hang fire until we au- 
thorize it. We want it to be expeditiously constructed.” Mr. Vance 
said, “So do we.” I want to say again that we do not want this to hang 
fire if we authorize it. 

We want it to be expeditiously constructed. Iam repeating myself, 
but there is a year’s difference between my remarks. 

Mr. Vance. So do we again, sir. 

Representative Hoxiirrep. History does repeat itself, then. What 
is your target date for completion ? 

Dr. Prrrman. It is about mid-1962 that we are still shooting for 
completion of the reactor. You recall last year there was discussion 
about starting construction in the spring. Whether we can start con- 
struction this spring is certainly open to question. 

We could certainly start title II very quickly. I believe we could 
have construction completed by mid-1962. 

Representative Hotirretp. Are there any questions ? 

Representative Van Zanpr. May I ask this question of Mr. McCone? 
This double-barreled approach you are making to a gas-cooled-type 
reactor will actually cost the Government about $4414 million instead 
of $50 million; is that right? 

Mr. McConr. Yes; I think that $4414 million is the very minimum. 

Representative Van Zanpr. That is right. In addition, utilities are 
putting in another $24 million. 

Mr. McConr. $2414 million, I believe. 

Representative Van Zanpr. So the program that you have brought 
to us, therefore, will save the Government $5 to $514 million. 

Mr. McCone. Yes; that is correct, on the basis of those figures. I 
say that a little hesitatingly, wbecause sometimes these costs go up 
a bit. 

Representative Van Zanpr. That is based on the figures I gave you. 

Mr. McConer. Yes. 

Representative Van Zanpr. In the event that one project fails, you 
have the other one to fall back on. 

Mr. McCone. That is correct, sir. 


NUCLEAR TEST SUSPENSION 


Senator Gore. Mr. Chairman, Congressman Van Zandt and I were 
delegates to the Geneva Conference, and still are for that matter, 
as advisers from the U.S. Congress. 

Before departing, both he and I were briefed on certain develop- 
ments, some of which have since been made public. Upon returning, 
I made certain recommendations to the President, which were based in 
part upon my experiences and observations at Geneva and in part 
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upon the information which has subsequently become public knowl- 
edge. 

do not wish in any way to ask you to make any statement which 
you do not think is entirely proper for you to make as Chairman of the 
Atomic Energy Commission. I am sure you would not do so if I did 
undertake to persuade you to do so, but I have no intention of try- 


ing. 

Since the Prime Minister of Great Britain has now departed, an 
important part of that conference, we are given to understand— 
the conference between him and the President—related to our joint 
position with respect to the Geneva Conference. 

I have wondered if you, as Chairman of the Commission, speaking 
for the Commission, could give the views or would be willing to give 
the views of the Commission in the light of the knowledge that is now 
in the public domain, but with which the Commission has been armed 
all the while, and if you would inform us of the position of the Com- 
mission, and if possible, of any modified position of the administra- 
tion ? 

Mr. McConr. I would like to answer that question with your reali- 
zation that the negotiation of this test suspension is a responsibility of 
the State Department, and my — is one of a member of an ad- 
visory pent that advises the State Department from time to time 
and follows those negotiations very carefully and on a daily, if not 


hourly, basis. 

Furthermore, the policies this country is following are those of the 
President of the United States. The negotiations have been suspended 
or have been recessed, as you know. They recessed after meetings that 


extended from the last recess and reconvened on January 5 until just 
a few days ago. 

During that time of several months, there was very little progress 
made in the way of advancing this agreement. It was extremely dis- 
couraging for the reason that there is a very serious difference between 
the Soviets and the West concerning the matter of the veto. 

As long as the Soviets maintain the position that they do maintain, 
and that is that they will have the right to veto orilésienliy all activities 
of the entire detection system, including actually even down to the 
a. of the people who are engaged on the various stations, 
and the right to go out and make on-the-spot inspections and so forth, 
then certainly we cannot have a dependable detection system and a 
dependable safeguard that the suspension we agree to will be main- 
tained by both sides. 

There is no difference of opinion between the British and the United 
States with respect to that basic principle; that is, whatever is agreed 
upon to suspend must be properly safeguarded by dependable inspec- 
tion systems which will not be subject to veto by either side. 

The conference is the reconvene on April 18. Mr. Wadsworth has 
just returned, and between now and the time he must leave we will 
have extensive conferences concerning the procedures to be followed 
but in no event will we depart from that basic principle of adequate 
safeguards. 

I detected no desire on the part of the British to depart from that 
position, although they and we have explored, thought about, and dis- 
cussed various ways that we might work the thing out to find a mutu- 
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ally satisfactory solution. The Commission supports the policy of the 
Government, exhausting every means to reach a satisfactory agree- 
ment on this question of test suspension. 

We believe that this is important for a great many reasons, not the 
least of which is that it might prove an initial step toward a very 
highly desirable goal of lessening of international tensions and some 
steps In a disarmament program. 















































































































, Senator Gore. In the event the goal of complete discontinuance of 
‘ all tests appears unattainable, does the Commission think it would 
t then be desirable, particularly in view of the growing concern both 
within the United States and throughout the world about the hazard of 
z radioactive fallout, that the United States should and could properly 
@ and safely take the lead in stopping atmospheric tests? 
v Mr. McConr. We would prefer in the event that the objectives of the 
d Geneva Conference are wholly unattainable, that perhaps an agreement 
pi could be reached on a less ambitious objective which could be safe- 
. guarded in a very simple way. 
That would mean suspension of atmospheric tests under a very sim- 
\- ple detection system which would be really veto proof. This has not 
sf been considered at this point as an administration policy. However, 
\- it has been discussed informally, and as you know, has been commented 
8 on in the press a great many times. 
ot In differs only from the suggestion that you make, Senator Gore, 
as you came back from Geneva, in regard that we would reach for 
16 agreement in this atmospheric area rather than to accept a unilateral 
d injunction. 
at Senator Gore. I realize that. I had suggested a unilateral action 
st on the part of the United States in such stoppage, for a given period, 
say 3 years, coupled with an invitation to other nuclear powers to 
Ss jom in an agreement or treaty to make this stop permanent. 
\S- Mr. McCone. That is right. 
en Senator Gore. Do you share my view that in the event the overall 
goal of complete stoppage with adequate inspection becomes unattain- 
in, able, or is revealed to be unattainable, that the accomplishment of this 
1e8 limited step which you have described—whether it be by the method 
he which you have suggested and to which you agree, or by the method 
ns, which I have suggested—would in itself be a major first step, the 
th, success of which might lead to further understanding and cooperation 
la in this vital field ? 
in- Mr. McConr. I think if it were done by agreement, it would give 
more assurance that further steps might follow than if it were done 
‘ed unilaterally. On the other hand, or therefore, I feel I speak for all my 
ed fellow Commissioners that we would desire it by agreement. By that I 
ec- do not mean to say that even a unilateral declaration, as you propose, 
might. not in itself have some very beneficial results. 
has Senator Gore. Thank you very much. 
vill Chairman Anperson. May I ask there, Mr. Chairman, I understand 
ved that Ambassador Wadsworth may be in the United States some time 





during the Easter period. The committee might enjoy having a 
briefing with him in conjunction with members of the Atomic Energy 
Commission. 
I was going to suggest the possibility that if he were to be here on 
Thursday, April 9, we might enjoy being brought up to date on the 
41000—59——23 
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progress and negotiations. I suggest that possibility to you for your 
exploration. 

Mr. McConr. I am sure he would be very happy to appear before 
the committee, and I would hope that the committee, even with its 
crowded schedule, could arrange to discuss this matter with him. 

After all, he is dealing with an area that is your direct responsibil- 
ity. Iam sure that you would find him very willing. We would be 
very happy to be here at the same time. 

Chairman Anprerson. I only suggested that date because you and I 
have an obligation on the 10th of April. The members of the com- 
mittee have one on the 11th and 12th and so forth. This seemed to be 
the one day with no encumbering alliances. 

Mr. McConr. We will set aside that date. 

Representative Van ZAnpr. I would like to amend the suggestion of 
the Senator from New Mexico to include Mr. William Foster, who 
chaired the conference for the West at Geneva as far as surprise 
attacks are concerned. 

I think he has information which would be of interest to the Joint 
Committee on Atomic Energy. 

Mr. McConr. Mr. Chairman, the staff will make these arrange- 
ments or would you like me to notify Mr. Wadsworth and Mr. Foster? 
It might be better coming from you. 

Representative Horirtetp. The staff will make the arrangements. 
I am going to be in California during Easter recess. I may be back 
by then. I don’t know. 


EXPERIMENTAL AND PROTOTYPE POWER REACTOR PROGRAM 


Let us get to setcion 110 of the bill now for a little consideraiion of 
that $30 million item. 

General Lurpeckr. An aggressive program of civilian power de- 
velopment demands that the Commission have full authority to assure 
timely construction of an experimental and prototype reactor for 
feasible and appropriate participation in private industry in this 
program. Weare, therefore, requesting for fiscal year 1960 authoriza- 
tion to initiate a program for construction of four reactors, two by 
direct Government construction and two by either direct construction 
or under cooperative arrangement, whichever is determined by the 
Commission to be in the best interests of the Government. 

Financial assistance provided under cooperative arrangements 
might cover a portion of the capital cost, as well as research and 
development work. The Commission might also furnish free of 
charge special nuclear materials and heavy water. 

The requested authorization of $30 million is based on plans for 
construction of four reactors of the following description: 

First, a 50 electrical megawatt boiling water prototype power reac- 
tor to incorporate high specific power and high power density fea- 
tures, in addition to other improvements and simplifications which 
can be included on the basis of existing or recently available inform® 
tion. 

Simplicity of design and ease of operation will be stressed. We 
hope to obtain a cooperative arrangement for construction of such 
a reactor with at least half of the estimated cost of $20 million to 
funded by private industry. 
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Second, a 20 electrical megawatt power reactor designed to be the 
cheapest possible reactor for this power range. It is expected that 
this reactor would be either a boiling water type or an organic cooled 
type, constructed at an estimated cost of $10 million. The reactor will 
be built under the general terms and conditions of the second round 
of the demonstration program. 

Third, a 20 thermal megawatt flexible experimental organic reac- 
tor, in which it will be possible to change the coolant, the moderator 
and the fuel element. We would also use this reactor to study nuclear 
boiling of organic coolant. 

The reactor will be constructed at a Commission site at an estimated 
cost of $6 million and will be funded entirely by the Commission. 

Fourth, a reactor designed to produce approximately 40 thermal 
megawatts of low temperature process heat. This unit, estimated 
to cost $4 million, will probably be built at a Commission site which 
can use the heat, but there is still a possibility that it will be built 
in cooperation with the Department of the Interior as a part of the 
saline water conversion program of that Department. 

Representative Hoxirrecp. As I understand it, the four reactors 
contemplated here have not been specifically tied down as far as 
design or advanced concept planning is concerned, or have they? 

Dr. Prrrwan. Of the four reactors that are described here, sir, 
we have tied down one of them with regard to the fact that it will be 
a boiling water type reactor meant to prototype high specific activity 
and high power density. 

That is the basic purpose of that 50-megawatt boiling water reactor 
that we talk about. 

The second one is tied down to the extent that it will be the best, 
cheapest small reactor in the 10-megawatt range that can be built. 
While we have not yet finished studies that are currently underway at 
Oak Ridge that will determine whether this is a boiling or pressurized 
water or organic reactor—we expect it will be one of those—we do 
know that it will be a small reactor and a simple reactor. 

The process heat reactor again is in the same state of study. We 
have asked the Argonne National Laboratory to make a complete 
study of this and we do not know what type of reactor specifically they 
will come up with at this moment. 

_ Again, it probably will be one of the boiling, pressurized, or organic, 
if we have to make a guess at this time. 

The fourth reactor is the organic-cooled experimental reactor, and 
this is to be a flexible experimental reactor which has not at this par- 
tienlar moment been designed. 

Representative Hoxirrerp. You are really not very far along on 
this. It seems to me that you will not even be able to spend this 
money in the fiscal year. It seems to me probably all you need is 
design money. 

r. Prrrman. I would rather not speak whether we can spend the 
money ; that is, whether we can get the cash distributed. I think we 
certainly have to be in a position to commit the funds. 

Representative Hottrreip. All four of these reactors are susceptible 
tothe capital grant formula. 

Dr. Prrraan. No, sir. 

Representative HoniFieny. Just the last two? 
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Dr. Prrrman. The organic-cooled experimental reactor is to be built 
at a Commission site, pr obably at Idaho Falls, as a Commission experi- 
mental reactor. 

The process heat reactor is to be built probably at one of the Com- 
mission sites and the heat used at the site. This is to be a demonstra. 
tion reactor. 

The only uncertainty there is that the Department of the Interior, 
working on the saline water conversion program, is interested in the 
possibility of nuclear energy as a conversion unit. 

C hairman Anperson. Would that be the possibility of the one in the 
Virgin Islands? 

Dr. Prrrman. No, sir. The one they are talking to us about is the 
one they have been working with the State of California on. The 
problem we have of w hether we go in on this thing is whether by 
making it a unit we can use for the saline water program it will give 
us the most information that we need to demonstrate a low tempera 
ture process heat reactor. 

I am not sure which way it is going to come out. We certainly do 
not want to forego the demonstration of process heat in order to pick 
up the saline water process, 

The other is a small one we would propose to build under the second 
round-type program which we had some time ago, and the large one, 
the 50-megawatt boiling-water prototype reactor, would be the one 
that we would hope to have a cooperative program with industry, 
Two of the four are cooperative programs. 

Chairman Anperson. Mr. Chairman, there were some people down 
here from the State of Michigan not ‘long ago with a reactor they 
wanted to build. I think they discussed it with you. I know they 
discussed it with me. 

Would that fit into this program, and could you tell us any 
about the type and what it might prove if it were to be constructed 

Mr. McCone. Yes. 

Chairman Anperson. This is a project in an area in Michigan where 
coal is rather hard to come by and where the costs are relatively high 
and where a plant would seem to be a very desirable thing and “would 
give them a chance to test out a type of reactor that we have pre 
viously built on a rather small scale. 

Even if the cost were a little bit high, it would be close to econom- 

cally feasible, as I recall. 

Mr. McConr. Yes. This company, together with the General Elee- 
tric Co., came in, and I do not want to appear to be withholding any 
information, but the company involved specifically asked that I not 
use their name. 

What they have decided to go forward with is to build a boiling 
water high: sdensity reactor, which is exactly the same as one of thes 
four projects. They plan ’to build it in an ultimate capacity of % 
megawatts electrical, assuming they accomplish the theoretical results 
of the high-density core. 

If they fail, the plant was to be so proportioned that it would bk 
practically a duplicate of the Humboldt Bay plant of the Pacific Gas 
& Electric Co. This plant was estimated at a total cost of $26 million. 
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They furthermore estimated that 414 years would be spent in bring- 
ing it up to its full power potential of 75 megawatts. During that 
414 years, the power company would suffer high costs because they 
would have something less than the total ultimate capacity of the 
plant. . 

They recognize that as a cost to them. In addition, they plan to 
spend during the 414 years several million dollars on research and 
development. They came merely to inform us of their plans. 

They did not ask for either fuel assistance or research and develop- 
ment assistance. However, they did indicate that they might want 
to talk with us about that. This, in effect, does exactly what is 
expected on one of these four programs. 

thairman Anperson. Was that item 1? 

Mr. McConr. Yes, it is item 1. However, it presents us with some 
problems. If they do the job totally without research and fuel assist- 
ance, there is some question as to whether we will have full informa- 
tion. It might be necessary for us to go ahead with our own project. 

On the other hand, they seem to recognize that this was just a step 
in this overall development plan, in conversation with us, and they 
saw no reason why we could not have a complete exchange and work 
things out. I would hope we would be able to do that. 

Chairman Anperson. Very frankly, Mr. Chairman, I suggested that 
they ought to ask the AEC for some research and development money 
in order that you would be a partner in the transaction and be able to 
check their research as they went along and check the developments 
as they went along, because we have been talking about allowing pri- 
vate industry to do some of these things with the AEC carefully 
watching. 

Mr. McConr. They were persuaded by what you told them because 
they wanted to go back and think it over and wanted to talk about it 
further. They have communicated with us once or twice by tele- 
phone since that meeting about 3 or 4 weeks ago. I think that the com- 
mittee should bear in mind that projects of this kind might be com- 
ing before us. It is for that reason that at one point in my testimony 
I suggested that we be given some flexibility where projects came to 
us at the initiative of industry or public power groups which fitted 
into our program, but which were not responsive to specific invita- 
tions. 

I have another letter from the bureau of power and light in Los 
Angeles in which they want to come in with another kind of proposal. 
lam quite encouraged by the interest that is being created. 

I might add at this point, as you know, the experimental boiling- 
water reactor is going up to a hundred megawatts thermal, something 
in excess of 25 megawatts electrical, although we are not increasing the 
generator. We are going to dump the heat. 

I was out there recently and had the Argonne people call in an 
engineering firm to make an estimate on whether the cost to duplicate 
that plant, as an economical plant, at 25 megawatts would be, just to 
take a reading on the logic of a program and how we could get along 
with an economical plant. The results are very encouraging. 
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Sargeant & Lundy have given us an estimate of $10,223,000 for a 
25-megawatt plant complete. They have given an estimate of $7,130, 
000 for an equivalent conventional plant. This is beginning to get 
interesting. That is why I think we are going to get good results out 
of this project. 

I don’t appear to be the witness or the authority in this field—Dr, 
Pittman knows so much more about it—the organic moderated experi- 
ment that we propose for Idaho seems to me is very important. We 
are stepping past the recommendations of our ad hoc committee in that 
regard. 

The ad hoc committee merely suggested that we make a further 
study of organic moderated and if that study turned out promising 
that we consider an additional prototype. We feel that we have gone 
past thet and that is why we are making that particular recommenda- 
tion to you. 

Representative Horimreip. Mr. Ramey has a question on this point, 

Mr. Ramey. We have been looking into cost figures on building 
a reactor in Guam of 20,000 kilowatts, and discussing this with the 
Navy and with the Military Reactors Branch in AEC. The lowest 
figure we could get out on the stateside type of construction ofa 
boiling water plant of 20 megawatts was around $18 million. Then 
when we added all the figures that you have to for construction in 
Guam, it went up to $24 million. We had suggested that with some 
of these new bits of information coming in maybe that $18 million 
figure was a little high. But nobody came down any. 

So when you get down to $10 million for 20 or 25 megawatts that 
is quite a jump. 

Mr. McConr. I have not heard about those figures, Mr. Ramey. 
Of course, you know there are wide differences depending on the type, 
and so forth. This particular figure I take a good deal of confidence 
in because I was out there and went over the whole thing. It looked 
so simple that I said get in some engineers and let us have an up- 
to-date estimate. 

This is what came in. It was just received yesterday. 

I am very happy. It looks like it is in the ball park. Of course, 
that EBWR, is a very simple process. There are no heat exchangers. 
It is a very simple plant, but it is an exceedingly good plant. 

I think the fact that it is stepping out from its design load of 2 
megawatts thermal up to 100 megawatts thermal is just a wonder- 
ful encouragement in this whole power business. 

Representative Van Zanpr. Dr. Pittman, how many new reactors 
are in this bill? 

Dr. Prrrman. This bill, as presented, has six reactors. The reason 
I hesitated is because you said how many new reactors. If we as 
sumed that there was one reactor, gas-cooled reactor from 1959, there 
are five new reactors in this bill. 

Representative Van Zanpr. That is the four we are discussing a 
this moment ? 

Dr. Prrrman. Plus the Philadelphia Electric gas cooled. 

Representative Van Zanpt. How much money is in the bill to 
cover these six reactors? 
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Dr. Prrrman. The four reactors we are discussing now are esti- 
mated at $30 million. The authorization request is for $30 million. 
The Kaiser-ACF reactor estimate is $30 million. The Philadelphia 
Electric-General Dynamics reactor had $14.5 million. 


RESEARCH AND DEVELOPMENT ASSISTANCE 


Representative Van Zanpr. Then you have $5 million for research 
and development assistance that could be used ? 

Dr. Prrrman. There is $5 million for research and development on 
unsolicited proposals which would fit into our program but which 
would still be outside of the program that we had generated. 


EXPERIMENTAL AND PROTOTYPE POWER REACTORS PROGRAM 


Representative Van Zanpr. Before you decided on these six re- 
actors in this bill, did you take a look at other types ? 

Dr. Prrrman. Yes, sir. We looked at all the concepts that we 
have under study to determine which ones were at this time ready for 
moving forward. 

Representative Van Zanpr. You feel that after studying all of the 
concepts available today in the reactor field this bill contains the 
necessary number of new reactors to keep us well ahead in reactor 
development throughout the world ? 

Dr. Prrrman. Yes, sir; I do. 

Representative Horirreip. Senator Gore. 

Senator Gore. Doctor, would you mind listing the kilowatt capac- 
ity of each of the six reactors? 

Dr. Prrrman. Yes, sir. Let us take the four that are lumped to- 
gether. There is the boiling water reactor that we are estimating at 
approximately 50 megawatts. I do not want to tie it down because it 
might be somewhat more. There is a small reactor that is a 20-mega- 
watt reactor. The organic reactor has no electrical power takeoff on 
it. It is a 20-to-40-megawatt thermal. We have not set the power 
level on that. 

The process heat reactor as a heat reactor has no electrical takeoff 
on that, and that is about a 40-megawatt thermal. 

The Kaiser-ACF gas-cooled reactor is 85 thermal megawatt reactor 
which will be capable of delivering 26 net electrical megawatts but 
we are only putting 10 or 15, again an undecided number, on initially. 

The General Dynamics, Philadelphia Electric reactor is a 40-mega- 
watt reactor which on the first core will operate at 28 or 30 megawatts. 

Senator Gorr. Thank you. 

Mr. Ramey. You use the words in your bill “experimental organic- 
cooled power reactor.” That is a sort of misnomer. 

Dr. Prrrman. The word “power” is obviously a mistake, Mr. 
Ramey. It should not be in there. It is an experimental organic- 
cooled reactor plant. I am not sure what this type is but power is 
hot correct. 

_Representative Hottrreip. Following along Senator Gore’s ques- 
tion, I deduce quickly that amount is about 124,000 kilowatts for the 
four reactors; is that right? 
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Dr. Prrrman. Plus the thermal capacity of the others. I think 
that is right. 

Mr. Ramey. The electrical capacity would be less than that. 

Dr. Prrrman. Approximately 126. 


CAPITAL ASSISTANCE PROGRAM 


Representative Houirreip. The staff requested the proposed proce- 
dures for implementation of the capital assistance program. We 
were furnished by the AEC some so-called ground rules which we will 
introduce at this point in the record, without objection. Also in- 
cluded is a series of examples comparing the various capital grant 
schemes. 


(The information referred to follows :) 


PROPOSED PROCEDURES FOR IMPLEMENTATION OF THE CAPITAL ASSISTANCE PROGRAM 


Although the authorization bill (S. 1194) limits capital assistance to a 
cooperative arrangement for the boiling water prototype reactor, the Commis 
sion contemplates a series of prototype powerplants to be built under coopera- 
tive arrangements during the next several years. The following discussion re 
lates to the arrangements for such a program. Fundamental ground rules of 
such a program include the following points : 

1. The Commission would determine the type and general size of the proto- 
type plant to be constructed, and when it should be built. 

2. Conceptional design and general plant specifications would be developed 
by the Commission and issued as a part of the invitation. 

3. The Commission would retain a substantial degree of control over the 
design, construction, and operation of the prototype reactor. 

4. Emphasis will be placed on bringing the plant into being within the short- 
est reasonable time. 


5. Extensive preconstruction research and development programs should not 
be required. 

6. The principal purpose of the construction and operation of the prototype 
plant will be the generation of (1) reliable data on plant construction costs, and 
(2) statistically significant information on efficiency, performance characteris 
tics, and other operating factors in a manner which will permit reliable projec- 
tion toward central station powerplants. 


The foregoing ground rules are emphasized because they establish the frame 
work into which the capital assistance fits. 

An invitation under the prototype program would offer financial assistance 
toward construction of the nuclear plant not to exceed 50 percent of the capital 
cost of such plant. The capital cost of the plant shall include the site of the 
reactor and related facilities, steam generating facilities, electricity generating 
equipment up to the distribution wires leading from the bus bar. No portion 
of any AEC construction assistance will be included in the capitalized value of 
the plant used for ratemaking purposes. 

The invitation would require the proposer to submit a detailed cost estimate 
for the entire plant and to state the extent of the capital assistance requested 
from the Commission. A detailed cost estimate for an equivalent conventional 
plant would be required also. Specific statement of the amount and nature of 
the proposer’s financial contribution to the project will be required, including 
any commitments for payment of possible costs in excess of the construction 
estimates. Statement should include the basis for the valuation of any land or 
existing facilities proposed to be furnished by the proposer; the extent to which 
the proposer plans to write off its contribution as research and development 
expense; any rate increases that may be sought as a result of having the plant 
on the system; estimated cost of power from the plant, showing the method of 
calculation; cost of power from all other units on the system and the average 
cost of power used as a basis for ratemaking; and such other information as 


would be helpful in evaluating the proposal to assure the reasonableness of the 
requested AEC assistance. 
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PROCEDURE AND CRITERIA FOR INITIALLY DETERMINING THE AMOUNT OF CAPITAL 
ASSISTANCE 


1. Criteria re capitai assistance 


(a) Proposer, as a minimum, must provide the site, all conventional facilities 
and equipment, and enough funds toward construction of the nuclear portion 
of the plant to bring his total capital outlay to at least 50 percent of the total 
capital cost of the powerplant. 

(b) In no ease shall the contribution of the proposer be less than the cost 
of a conventional powerplant of the same capacity at the same location. 

(c) The amount of capital assistance shall not be such as to cause the esti- 
mated cost of power from the plant to be below the system average. 

(d) The extent of capital assistance requested of AEC will be a competi- 
tive feature of the invitation. 


29, Administration of capital assistance 


(a) The maximum amount of capital assistance will be determined on the 
basis of the request of the successful proposer and a mutually agreed upon 
construction cost estimate. 

(b) Payments to the contractor will be made in accordance with construction 
progress on the nuclear plant. A predetermined percentage will be withheld 
until the plant has operated as designed for a reasonable period of time to be 
specified in the contract. 

(c) The contract will provide that the capital assistance will not be increased 
for any reason, including an overrun of the construction cost estimate for the 
nuclear plant, but will be adjusted downward in the event actual construction 
costs are less than the estimate used as a basis for determining the magnitude 
of the assistance. The adjusted capital assistance will bear the same relation- 
ship to the actual cost as the initial assistance did to the original estimate. 
Criteria (a) of paragraph 1 above must continue to be met also. AEC will have 
full rights to examine all construction cost data. 


8. Recapture ground rules 
Since the capital assistance would be determined by comparison of actual 


capital cost of the nuclear plant and the estimated capital cost of a conventional 
plant of the same size at the same location, recapture would only take place if 
the reactor were made to operate at a power level in excess of that used in 
determining the level of assistance. In that event an estimate will be made of 
the cost of a conventional plant equal to the revised capacity of the nuclear 
plant. (This estimate would be made on the same assumptions used in the 
estimate of the original cost estimate of the conventional plant.) 

The original capital contributions of the owner plus any additional capital 
investment which the owner has made in order to achieve this new power will 
then be conformed to the revised estimated cost of the conventional plant. The 
extent, if any, to which the total actual capital investment of the owner is less 
than the revised estimated cost of a conventional plant will determine the extent 
to which the capital assistance shall be subject to recapture. In order to main- 
tain an incentive for the operator to increase the power of his plant, the re- 
capture shall be 50 percent of the difference between the original assistance 
and that for which he is eligible under the new condition. In addition, recap- 
ture shall relate only to the unamortized portion of plant cost. 
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COMPARISON OF INCENTIVES To ReDUcE Cost UNDER PROPOSED SCHEME AND “9()” 
ScHEME 


Examples furnished by the AEC comparing the various capital grant schemes, 
Mar. 24, 1959 


I, ASSUMPTION—CASE A 


1. Estimated cost of plant is $20 million. 
» 


2. Estimated cost of an equivalent conventional plant is $9 million. 


EXAMPLE 1la.—Owner puts up $12 million and AEC $8 million 
INITIAL REDUCTION 
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EXAMPLE 2a.—Ovwner puts up $10 million and AEC $10 million 
INITIAL REDUCTION 
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II. ASSUMPTION—CASE B 


1. Estimated cost of plant is $20 million. 
2. Estimated cost of conventional plant is $12 million. 


DXAMPLE 1b.—Owner puts up $14 million and AEC $6 million 
INITIAL REDUCTION 


Proposed scheme 90 percent scheme Utility incen- 
tive under 
Actual ies sens te ype 
cost | | scheme over 
| 90 percent 
Utility | AEC Utility AEC scheme to 
| reduce cost 
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EXAMPLE 2b.—Owner puts up $12 million and AEC $8 million 
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CONCLUSIONS 


1. If estimated cost of conventional plant is less thaan 50 percent of estimated 
cost of nuclear plant, the incentive for the utility company to reduce the cost 
of the plant is always equal or greater under the proposed scheme for initial 
reductions and greater under the 90-percent scheme for subsequent reductions. 

The crossover point between initial and subsequent reductions is dependent 
upon (1) the degree to which the estimated cost of the conventional plant is 
less than 50 percent of the estimated cost of the nuclear plant; and (2) the 
degree to which the contribution of the utility exceeds 50 percent of the estimated 
cost of the nuclear plant. 

2. If the estimated cost of the conventional plant is more than 50 percent of 
the estimated cost of the nuclear plant, the incentive of the utility company 
to reduce the cost of the plant is equal or greater under the proposed scheme 
for initial reductions and greater under the 90-percent scheme for subsequent 
reductions provided the contribution of the utility company is greater than 
the cost of the conventional plant. The crossover point between initial and sub- 
sequent reductions depends upon the extent to which the utility contribution 
exceeds the estimated cost of a conventional plant. 
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3. The greatest incentives for the reductions that are most likely to take 
place are offered under the proposed scheme rather than the 90-percent scheme, 


OXAMPLES OF RECAPTURE 
I. ASSUMPTION—CASE A 


. Estimated cost of 50 MWE nuclear plant is $20 million. 
2. Estimated cost of 50 MWE conventional plant is $9 million. 
3. Estimated cost of 100 MWE conventional plant is $15 million. 


. Cost for utility to convert nuclear plant from 50 MWE to 100 MWR is 
$2 million. 


5. Capacity of nuclear plant is increased to 100 MWE after 5 years. 


EXAMPLE 14.—Owner puts up $12 million and AEC $8 million toward original 
plant 


Estimated cost of 1OOMWE conventional plant___.._.___________ ; 
Owner’s original ‘construction 
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Subject to recapture 
Recapture 50 percent of above 


EXAMPLE 24.—Ovwner puts up $10 million and AEC $10 


Estimated cost of 100 MWE conventional 
Owner’s original construction 


Subject to recapture 
Recapture 50 percent of above 


Ir. ASSUMPTION—CASE B 


1. Estimated cost of 50 MWE nuclear plant is $20 million. 

2. Estimated cost of 50 MWE conventional plant is $12 million. 

3. Estimated cost of 100 MWE conventional plant is $18 million. 

4. Cost of utility to convert nuclear plant from 50 MWE to 100 MWE is #2 
million. 

5. Capacity of nuclear plant is increased to 100 MWE after 5 years. 


EXAMPLE 1b.—Owner puts up $14 million and AEC $6 million toward original 
plant 


Estimated cost of 100 MWE conventional plant 
Owner’s original contribution 


Subject to recapture 
Recapture 50 percent of above 
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7 EXAMPLE 2b.—Owner puts up $12 million and AEC $8 million toward original 
’ plant 
Estimated cost of 100 MWE conventional plant-__-____--______-_ $18, 000, 000 
Guner’s origiil. CONnERIINEION. cookin nn oh eee ne 2, 000, 000 
ok cack elias aes keeled ie decal atnssiana manatee >, 000, 000 
hie cals ctihnn abe Si ial ES eS , 500, 000 
Se: «:) SOCDRiinn ick dunsceseniasswesl cae eee eee 500, 000 
bh ad rniacalie ised elas ee 2, 000, 000 
Subject to. retanet@c.6c. kh ee eS 2, 500, 000 
nal PUR UUTG GP PRTOORE C8 GROVE. isi cs onncesnndeuncocsien , 250, 000 
EXAMPLE 3b.—Owner puts up $16 million and AEC $4 million toward original 
000 plant 
000 
— Estimated cost of 100 MWE conventional plant________-__-_______ $18, 000, 000 
000 SE OR TEIIAS “CORNET Sein acta ctnisccenscdackts Sasi alan danas aoe ae 16, 000, 000 
000 Janina 
CEM sci hela de ke Wacoal nd looses pc Rte ad eed , 000, 000 
000 nes % fot amortined, Went... nike an ee 500, 000 
000 ee 
a I siscsisics sinc eae ics rh eng aad 1, 500, 000 
000 See CIWDES'S RERMIOUR) COM ik onions ees 2, 000, 000 
000 Anadis 
Babpect. to. LOCKING cis eecni eg hee — 500, 000 
No recapture. 
000 Representative Horirretp. Also we have comments from the Ameri- 
00 F can Public Power Association on the power reactor demonstration pro- 
‘oo § gram and the capital grant formula which will also be put in at this 
00 — point in the record, without objection. 
— (The information referred to follows:) 
, 000 
, 000 AMERICAN PUBLIC POWER ASSOCIATION 
. 000 WASHINGTON, D.C. 
000 DECEMBER 17, 1958. 
MEMORANDUM—SUBJECT, PARTICIPATION BY CONSUMER-OWNED ELECTRIC UTILITIES 
In POWER REACTOR DEMONSTRATION PROGRAM 
This memorandum has been prepared at the suggestion of the Chairman of the 
Atomic Energy Commission, Mr. John A. McCone, in order to summarize a dis- 
is $2 cussion with Mr. McCone on December 12, 1958, by representatives of the Ameri- 
can Public Power Association and the National Rural Electric Cooperative 
Association. 
The local publicly owned electric utilities and the rural electric cooperatives 
ginal desire to continue to participate in the Atomic Energy Commission’s power 
reactor demonstartion program. Under existing AEC policies, such participation 
ig not possible. 
D, 000 Continued participation by these consumer-owned systems is important for 
0, 000 such reasons as the following: 
— 1. To assure the development of economic nuclear powerplants in the small 
0, 000 and moderate size ranges—say, about 5,000 to 50,000 kilowatts of electrical 
0,000 B capacity. 
— 2. To assure that such plants are developed and designed with the requirements 
0, 000 of the smaller utility systems specifically in mind. 
), 000 3. To provide an adequate opportunity for engineering and management per- 
— sonnel of consumer-owned systems to become conversant with nuclear power 
1), 000 technology, so that this segment of the power industry will have available 
1), 000 experienced leadership for the future transition to the use of nuclear power on 


an economic basis and, equally important, have firsthand knowledge of the actual 


costs, health and safety aspects and potentials for improvement of nuclear power 
facilities. 
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4. To make available to the national atomic power development program the 
experience of the local publicly owned systems and the rural electric cooperatives 
in power production. 


Comments on these points are provided in the paragraphs below. 


THE DOMESTIC NEED FOR SMALL NUCLEAR POWERPLANTS 


There are approximately 2,000 municipally owned electric systems and 1,000 
rural electric cooperatives in the United States. The need for economical small 
nuclear powerplants will arise largely from this group of 3,000 systems. Ina 
1955 study, it was estimated that this segment of the industry would represent 
a potential domestic market by 1973 for a least 1,160 units of average electrical 
eapacity of 20,000 kilowatts, exclusive of replacements for old conventional 
units. 

In addition, the study found that there were in excess of 900 industrial plants 
and privately owned utilities having a potential need for production units of 
75,000 kilowatts or less.* 

Thus, there is not only a sizable market but the number of units in this 
potential market is many times the number of large units for which a future 
market exists. There is therefore a much greater opportunity for economy 
through the repetitive manufacture of many small units. 


THE NEEDS OF UNDERDEVELOPED COUNTRIES 


In addition to these potential domestic requirements, it appears that the 
United States needs to develop economic small nuclear powerplants to help meet 
its express international commitments. In many of the underdeveloped areas 
of the world, there is little or no opportunity for economic use of a large 
reactor. 

The substantial need for nuclear power in the underdeveloped countries was 
described at the 1958 Geneva Conference on the Peaceful Uses of Atomic Energy 
by Dr. Homi J. Bhabha of India in his evening lecture. Dr. Bhabha stated 
that: 

“* * * The vast region of South-Asia and the Far Bast excluding China, 
with a population of some 775 million, is the most poorly endowed per capita 
with conventional energy resources, and any substantial rise in the standard 
of living of the region as a whole will only be possible on the basis of very 
large imports of fuel or on the basis of atomic energy. While not as badly 
placed as SAFH, Latin America is more poorly endowed per capita in natural 
energy resources than the three other underdeveloped regions, and one may 
expect atomic power to appear there on a considerable scale earlier than in any 
of the other underdeveloped regions, except SAFE * * *.” 

Studies of the prospects for atomic power in India and Brazil made by the 
National Planning Association in recent years concluded that small and mod 
erate-size nuclear powerplants—in the 5,000 to 50,000 kilowatt range—would be 
highly useful for interior development of both of these countries. 

The United States has made explicit promises to assist the underdeveloped 
areas of the world in the atilization of atomic power. Thus, quite apart from 
domestic needs, there exist strong reasons for establishing a coherent US. 
program for the early development of economic small nuclear powerplants for 
civilian use. 


PRESENT STATUS OF SMALL-POWER REACTOR DEVELOPMENT 


Because of the economies of size in nuclear power units, the emphasis of the 
U.S. atomic power program has been on the development of large power reactors 
With the possible exception of the plant under construction on the system of the 
Rural Cooperative Power Association of Elk River, Minn., there is at present 
no project underway or planned which has as its primary purpose the develop 
ment of an economic small power reactor. 

The numerous small civilian power reactors which have been built or proposed 
have been reactor experiments or small experimental prototypes with the pri- 
mary purpose of proving out technology for large reactors. While these reactors 


1**Need in the United States for Small Power Reactors,” by Samuel B. Morris. Pape 
P/849 presented at the International Conference on the Peaceful Uses of Atomic Energy, 
Geneva, Switzerland, August 1955. Vol. 1 of the proceedings, p. 432 ff. 


ado 
sme 

T 
min 
wit! 
stra 
uni! 





ctors. 
of the 
resent 
velop 


posed 
e pri- 


actors 


Pape? 
jnergy, 


AEC AUTHORIZING LEGISLATION 357 


furnish a great deal of technical data of importance to reactors of all sizes, 
they provide only limited reliable information on the probable economics of 
small plants. Their unit costs, for example, are considerably increased by their 
experimental aspects, looking toward the design of very large units. Further- 
more, they do not exploit the possibilities for cost reductions in small plants 
designed explicity for commercial use, through simplification, the use of less 
exotic materials where possible, etc. 

This is also true of the small reactors built or under design for military 
applications. These are designed for special uses and to meet military require- 
ments. The cost of power is apparently not a primary consideration and these 
plants also provide little conclusive information about the possibilities for 
developing and designing economic small civilian central station plants. 


In short, there is at present no program specifically directed toward the de- 
velopment of a practical small civilian plant. 


COSTS OF SMALL NUCLEAR PLANTS 


It is recognized that the unit cost of small nuclear plants, at least, initially, 
will be higher than that of a large plant of the same type. While there is a 
conisderable body of opinion among reactor experts that the development of an 
economic small plant—in the 5,000 to 50,000 kilowatt size range—may be so 
difficult as to be very far in the future, there also are experienced reactor engi- 
neers who are optimistic about the chances for success if a fresh approach is 
adopted with the objective of developing commercial plants specifically for 
small- and medium-size systems. 

The fact is that the effort has yet to be made. It is our belief that a deter- 
mined effort to design and build a series of minimum cost small nuclear plants, 
with each plant improving upon the design of the former ones, would demon- 
strate that the achievement of competitive nuclear power using relatively small 
units is a definite possibility. 

Furthermore, there are certain nontechnical considerations which tend to 
offset factors which may cause unit costs of small plants to be relatively high. 
Thus, the local publicly owned systems and rural electric cooperatives can assume 
fixed charges of about 8 percent to 9 percent per year, as compared with fixed 
charges of 13 percent to 15 percent typical of the privately owned utilities. The 
lower fixed charges of the nonprofit systems thus would permit unit capital 
costs 50 percent to 90 percent higher than those for large units on privately 
owned systems, and still result in the same cost per kilowatt-hour for fixed 
charges. 

Another offsetting factor is the fact that the small nuclear plant must be 
competitive, not with the modern large conventional thermal plant, with its 
production costs of 4 to 8 mills, but with small conventional plants which pro- 
duce power at from 8 to 15 mills, depending upon fuel costs and other local 
factors. A small nuclear plant would enter the competitive area in a mean- 
ingful number of locations if it could produce power at 10 to 12 mills per 
kilowatt-hour and of course would find a still larger market when costs were 
reduced to 8 to 10 mills. 

Additionally, the much larger number of units in the potential small plant 
market would offer the opportunity for economies through repetitive manufac- 


ture of many units which would help offset the higher costs otherwise asso- 
ciated with a small plant. 


REQUIREMENTS OF THE SMALLER UTILITY SYSTEMS 


There are some differences in requirements between the smaller systems and 
the very large utilities which use large generating units. It would require a 
careful study to disclose the more significant differences and how they would 
affect reactor design. One obvious difference of a nontechnical nature may 
illustrate the point. The privately owned utilities are in general larger than 
the consumer-owned systems and their requirements have tended to dominate 
U.S. power reactor design assumptions. The privately owned companies have 
relatively high fixed charges, so their emphasis and that of the AEC program 
is on the development of reactors with relatively low capital costs and high fuel 
costs, compared to some reactor types. (This tendency is of course also en- 
couraged by other factors, such as a plentiful supply of enriched uranium fuel 
for which no private investment is required. ) 
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On the other hand, the smaller utilities are mostly consumer-owned and have 
relatively low fixed charges. It is quite possible that the types of reactors under 
development in the United States are particularly ill-suited to the economics of 
these systems. A small plant with relatively high capital costs and very low 
fuel costs might well be the answer for these systems. Yet no serious investiga- 
tion of this has been made, to our knowledge, nor is an effort going forward to 
develop a small plant with these characteristics. 


PARTICIPATION BY PERSONNEL OF CONSUMER-OWNED SYSTEMS 


The principal interest in the utility industry in the development of relatively 
small economic nuclear powerplants is in the consumer-owned segment of the 
industry. If the local publicly owned systems and rural electric cooperatives 
are foreclosed from participation in the atomic power program, the development 
of such plants seems unlikely. The primary interest of the privately owned seg- 
ment of the industry is in large units and the tendency of the AEC also has been 
to concentrate attention on economic large units, except for special military 
applications. 

If the development of types of practical nuclear plants in the 5,000 to 50,000 
kilowatt range is important in terms of domestic requirements and to meet our 
international commitments, and we believe that it is, then participation by the 
consumer-owned systems appears necessary if such a development program is to 
go forward. To date, the necessary interest has not been evident in other 
quarters. 

Furthermore, the whole U.S. atomic power development program rests on the 
assumption that at some time in the future nuclear power will play an import- 
ant role in the domestic power industry. We certainly agree with this assump- 
tion and accordingly believe it most important that within the consumer-owned 
segment of the industry there be developed a group of engineering and manage 
ment personnel with firsthand knowledge and experience in nuclear power 
technology. 

To a degree, this need be and is being met by study and academic training, 
but these are not adequate substitutes for actual experience. It will not be 
satisfactory, either, for this segment of the power industry to leave the oper- 
ation of developmental plants largely in the hands of large aggregations of 
privately owned utilities. As long as there is going to be a demonstration 
program with joint Federal and utility financing and responsibility, it is neces- 
sary for a reasonable number of consumer-owned systems to participate actively. 
For obvious reasons, it would not be satisfactory for these systems to have to 
depend heavily upon cost data and technical information derived from projects 
not particularly suited to nonprofit system requirements and developed through 
undertakings dominated by their competitors. 

Finally, the largest group with experience in small utility system operation is 
found in the local publicly owned systems and rural electric cooperatives. 
Qualified people from this group can make definite contributions to the develop- 
ment of small nuclear powerplants if given the opportunity. 


FROGRAM SUGGESTIONS 


Without attempting to go into detail, we would suggest that a small plant de- 
velopment program provide (1) for an engineering study to determine the best 
possibilities for developing economic small plants in terms of the financial 
aspects and operating requirements of “typical” municipal and rural cooperative 
systems (2) the development and construction of several small plants designed 
to achieve minimum costs, (3) the operation of these plants to obtain data and 
experience, and .(4) the construction of several more plants to incorporate 
further design simplifications, cost reductions, and other improvements. 

It is recognized that the Commission’s “second round” fell short, in some 
respects, of expectations. However, its major shortcomings are correctable. 
Procedural changes could improve greatly the results of a newly planned. small 
power reactor program. Thus, if the Commission were to specify in its invi- 
tation the types and sizes of plants for which proposals were desired and some 
general criteria as to plant site, a large number of the difficulties encountered 
in the second round would be prevented. 

In initiating such a small plant-development program, the Commission might 
also consider basing it heavily upon known technology, rather than requesting 
proposals for exotic designs as in the second round, and invite proposals for 
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plants which incorporate improvements on reactor types on which considerable 
development has already been done. 


PRESENT LACK OF OPPORTUNITY TO PARTICIPATE 


Under the terms of the Commission’s third invitation for proposals, the local 
publicly owned systems and rural electric cooperatives are not now able to par- 
ticipate in the atomic power development program. For the following reasons, 
these terms are suited only to participation by the privately owned utilities: 

1. The local publicly owned systems and rural electric cooperatives are non- 
profit operations, and most are much smaller than the average privately owned 
utility. They do not have the large financial resources needed to finance the 
entire capital cost of an atomic powerplant. In many cases, there also are 
legal limitations on investments in uneconomic projects. The rural electric 
cooperatives cannot borrow any funds from the REA to finance a nuclear power 
reactor, but are limited to financing only the site and conventional turbine-gen- 
erator portion of an atomic power facility. 

2. The difficulties, legal and otherwise, of municipally owned systems and rural 
electric cooperatives combining to finance jointly the construction and operation 
of a nuclear power facility make this a practical impossibility. 

3. On the other hand, the private power companies are able to shift all or most 
of the abnormally high costs of an atomic power project to their customers. 
With few exceptions, State regulatory commissions are allowing the private utili- 
ties to charge the full costs of these projects into their operating and capital 
expense accounts. These costs thus eventually will be covered by higher rates. 

4. The private power companies are able to form large combinations to finance 
atomic power projects and spread the costs over a very large number of con- 
sumers and a large financial base. With one exception, every private utility 
project proposed under the demonstration program is being sponsored by an 
aggregation of private power companies. 

5. Even with their much larger financial resources, there is increasing evidence 
that the privately owned utilities are having difficulties in financing projects 
It is therefore not surprising that the nonprofit systems cannot finance develop- 
mental reactors. 


PREVIOUS INVITATIONS ALLOWED PARTICIPATION 


In its first two invitations, the Commission recognized the legal and financial 
situation of the rural electric cooperatives and the local publicly owned utilities 
and provided for Federal financing and ownership of power reactors. The pro- 
posal of the Consumers Public Power District of Nebraska thus was accepted 
under the first invitation, and the proposals of the Rural Cooperative Power 
Association (Elk River, Minn.), and of the city of Piqua, Ohio, were accepted 
under the second invitation. In all cases the Federal Government agreed to 
finance all or most of the cost of the reactor and retain title to it. In the latter 
two cases AEC will sell the steam produced at the price of comparable conven- 
tionally produced steam. 

These provisions gave the consumer-owned systems an opportunity to partici- 
pate in the U.S. atomic power development program and contribute to the devel- 
opment of reactor types of interest on terms which did not require unacceptable 
financial burdens. At the same time, they provided for no more Federal financing 
than necessary to cover the above-normal costs and risks involved in these experi- 
mental projects. The accepted projects represent valuable elements of the 
technical development program. 


PREVIOUS POLICY SHOULD BE REINSTATED 


AEC’s third invitation thus represents an important and, in our opinion, a most 
unfortunate departure from previous Federal policy. The effect of the terms of 
the third invitation has been to deny the opportunity to participate to all except 
the privately owned utilities. 

We urge that the earlier policies of the Commission and the Congress which 
did recognize and accommodate the differences between the consumer-owned 
utility systems and the private power companies be reinstituted, as a matter of 
equitable treatment by the Government of the types of utility systems which 
make up the power industry in this country. Specifically, we request the estab- 
lishment of a new small power reactor program, with substantially the same 
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financing arrangements as were established for the second round, including Fed- 
eral capital financing of the reactor system. 

In this connection, it is of interest that during the Senate debate on July 15 
on the 1959 AEC authorizing bill, Senator Clinton Anderson stated—in response 
to a question by Senator Hubert Humphrey—that— 

“T think it [sec. 109 of the bill] practically excludes them [rural electric coop- 
eratives and local publicly owned systems], because the Government must finance 
them completely. Therefore, we shall require another program, as we did in 
round two, permitting the Government to pay the entire cost, as at Elk River, 
and as has been suggested at other spots.” 

If the rural cooperative and municipal systems continue to be excluded from 
further participation in the demonstration program, the development of com- 
mercially practical plants in the 5,000 to 50,000 kilowatt size range is apt to be 
neglected, the role of the consumer-owned utilities in the power industry will be 
diminished, and their long-run competitive position—already difficult enough— 
may be endangered. 





FEBRUARY 25, 1959. 

Memorandum to: The Honorable Chet Holifield. 

From: James L. Grahl, director, atomic energy service, American Public Power 
Association. 

Subject: The capital subsidy proposal as it would affect participation in the 
atomic power program by local public power systems and rural electric coop- 
eratives. 

I am pleased to submit this memorandum in response to your informal request 
subsequent to testimony by Mr. Samuel B. Morris and myself during the Joint 
Committee hearings on February 19, 1959. This memorandum will provide the 
somewhat more detailed explanation which you desired of why, as a general 
rule, Federal capital subsidies of 50 percent of the total cost of a plant would 
not provide a workable basis for the sponsorship of developmental nuclear 
power projects by local publicly owned electric systems or rural electric 
cooperatives. 

As the two types of systems obtain their capital financing in different ways, 
I will discuss each type in separate sections of the memorandum. 


LOCAL PUBLICLY OWNED SYSTEMS 


The local publicly owned electric systems in the United States include munic- 
ipally owned utilities, public utility districts, and State power agencies. Of 
these types of local public systems, the municipals are by far the most numer- 
ous. There are about 2,000 of these in the United States, ranging in size from 
the department of water and power in Los Angeles, Calif., to very small systems 
serving small towns. The great majority of municipal systems are relatively 
small utilities serving the consumers within their city or town limits. 

The local publicly owned systems are self-supporting and as a general rule 
obtain funds for financing the construction of generating plants by the issuance 
of revenue bonds sold in the private money market. Usually, some capital in 
vestment also is financed out of reserves but these are no larger than the mini- 
mum required to maintain a sound fiscal position. 

The Atomic Energy Commission has suggested a program for nuclear power 
development under which the Government would offer cash subsidies to utilities 
of up to 50 percent of the total cost of the nuclear powerplant. 

Generally speaking, the local publicly owned systems would not be able to 
participate in the nuclear power development program on this basis. The rea- 
sons for this are as follows: 

1. The 50-percent subsidy would still require the utility to make some invest- 
ment in the reactor system. For example, if a 20,000 kilowatt nuclear plant 
were to cost $400 per kilowatt. the utility would need to invest $200 per kilo- 
watt or $4 million. This would mean a utility investment of approximately 
$100 per kilowatt in the reactor portion of the plant. 

Even though the $200 per kilowatt cost might be comparable to the cost of a 
conyentional plant of this size, the utility nevertheless would be investing roughly 
$2 million in a reactor with uncertain performance characteristics, maintenance 
problems, and lifetime. 

The prognostications for the performance, reliability, and lifetimes of nuclear 
plants are encouraging, but at present these remain uncertain quantities. The 





nue 


fica 


for 
avi 
rev 
pre 


en 
tio 
to 


CCC 
de’ 


tue 


ad 
be 
we 
mi 
ar 
in 


be 
ris 


tri 
co 
in 
If 
pa 


de 
to 


~see a 





15 
ise 


Op- 
nce 
| in 
ver, 


“om 
om- 
» be 
| be 
Discos 


wer 


the 
0p- 


lest 
yint 
the 
oral 
uld 
ear 
tric 


nic- 

Of 
1er- 
“om 
2ms 
rely 


“ule 
nce 

in- 
ini- 


wer 
ties 


>» to 
est- 
lant 
tely 
of a 
rhly 
nce 


lear 
The 


AEC AUTHORIZING LEGISLATION 361 


nuclear plants are obviously developmental or there would be no apparent justi- 
fication for proposing such heavy public subsidies. 

2». As a general rule, the local public systems are in no position to invest what 
for them are sizable sums in experimental plants. They do not have reserves 
available for relatively large research and development expenditures. Their 
revenue bonds must be for the construction of dependable capacity which will 
produce earnings sufficient to service and pay off the bonds. 

3. In many cases, there are legal limits on the borrowing a public system can 
engage in, to the extent that systems often have a hard time financing the addi- 
tional capacity required to keep up with growing loads, let alone issuing bonds 
to finance a developmental plant of uncertain reliability. 

4. In some States there are legal requirements that public agencies make only 
economically prudent investments of that otherwise prevent investments in 
developmental facilities. 

5. A capital subsidy would not meet the possible problem of abnormally high 
fuel, operating, and maintenance costs of a developmental reactor. 

6. The municipal systems generally serve a relatively restricted area and any 
additional costs due to the financing and operating of a power reactor would 
be spread over a relatively small group of consumers. Putting this another 
way, a 20,000-kilowatt plant on a 100,000-kilowatt system is not a negligible 
matter, and if the plant proves unsatisfactory the economic effect on the system 
and on its consumer-owners would not be negligible if the utility had invested 
in its significantly. 

7. Apart from legal limitations, the local publicly owned systems have not 
believed that they can justify burdening their consumers with the financial 
risks and possible costs of investments in developmental reactors. 

This belief stems from the basic characteristic of local publicly owned elec- 
tric utilities, that of being nonprofit public agencies. Their earnings above 
costs, depreciation, and debt service go back to the local community as payments 
in lieu of taxes and back into the system as investments in utility improvements. 
If earnings exceed the needs, the general pattern is to reduce rates. 

That a 50 percent capital subsidy is not workable as a general policy for 
participation by the local publicly owned electric systems in the nuclear power 
development program is best illustrated by consideration of the projects proposed 
to date by local public systems. 

The 12,500-kilowatt plant proposed by the city of Piqua, Ohio, under the terms 
of the second round would not even have been proposed if the 50 percent subsidy 
policy had been in effect. The city is supplying the site and existing turbine- 
generator capacity for this plant, expenditures which fall far short of 50 per- 
cent of total plant cost. If Piqua were having to purchase a turbine-generator 
for the nuclear plant, its investment would approximate one-fourth to one-third 
of total plant cost. 

The same statement applies to the proposal made by the city of Holyoke; 
it would not have been made at all under a 50 percent capital grant policy. 

Consumers Public Power District of Nebraska, which made its proposal under 
the first round, is very much larger than the systems of Piqua and Holyoke. 
Under its contract with the Atomic Energy Commission, Consumers will finance 
the conventional portions of the plant and contribute $5.2 million toward the cost 
of the reactor system, estimated to cost $27 million. Total Consumers invest- 
ment will be $16.8 million, about 38 percent of total plant cost. Consumers is 
the largest public power agency to have proposed a nuclear project and its 
investment is larger than that proposed by any other local public system. Never- 
theless, it did not propose to invest 50 percent of total costs. To increase its 
investment to this level would have required an additional $5 to $6 million beyond 
Consumer’s ability to invest. The general manager of Consumers told the 
Joint Committee in June 1957 that, as regards their financing of plant con- 
struction and operation, “we can’t afford to have any substantial increase in 
the overall cost [of power].” 

As you know, the terms of the “second round” as modified by the Congress, 
were carefully drawn to protect the utilities against any significant increase in 
the total cost of power by providing for Federal financing and ownership of 
the reactor and partial Federal financing of operating costs. This still appears 
to be the only basis on which the local publicly owned systems generally can 
participate in the nuclear development program. 
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RURAL ELECTRIC COOPERATIVES 

The following comments on the position of the rural electric cooperatives are 
included at your request. I believe them to be correct, but I would suggest 
that for confirmation and perhaps further details you may wish to get in touch 
with the National Rural Electric Cooperative Association. 

The situation of the rural electric cooperatives is very similar. There are 
about 1,000 of these systems and, as you know, they obtain their capital finane- 
ing through loans from the Rural Electrification Administration. 

The REA states that under the law it cannot make loans to finance any 
portion of the reactor system of a nuclear powerplant at the present stage of 
the technology. In testimony before a subcommittee of the House Committee 
on Appropriations in February 1958 (pt. 3, p. 1876), Mr. Kenneth Scott (Di- 
rector of Agricultural Credit, Department of Agriculture) testified that “since 
atomic energy facilities in connection with power production are considered 
at the present time to be experimental in nature, REA has no authority to 
finance the nuclear portion of a borrower's generating facilities * * *.”’ 

As a consequence, the REA approved a loan to the Rural Cooperative Power 
Association, Elk River, Minn., for the conventional turbine-generator but no 
funds for the reactor system. The turbine-generator investment will be 
$1,750,000 and the reactor investment (being made wholly by AEC) $8.2 million. 
The Elk River proposal could not have been made if the 50 percent capital 
grant policy had been in effect. 

The same statement applies with equal force to the proposals of the Chugach 
(Alaska) rural electric cooperative and the Wolverine (Mich.) cooperative. 
It also applies to the second proposal presently being considered by Wolverine, 

The REA position on this question has been very clear. There seems no room 
for doubt that no rural electric cooperative could participate in the nuclear 
power development program except upon terms similar to those provided under 
the second round, with ABC financing for the reactor system and for reactor 
fuel and operating costs in excess of the utility’s conventional steam costs. 

This review of the financial situations of the consumer-owned systems in- 
evitably raises the question of why they should desire or be enabled to par- 
ticipate in the nuclear power program. There are good and sufficient answers 
to this question, and they are set forth in considerable detail in the attached 
copy of a memorandum prepared at the request of the Chairman of the Atomic 
Energy Commission in December 1958. 


AMERICAN PUBLIC POWER ASSOCIATION, 
Washington, D.C., January 26, 1959. 

Memorandum to: The Honorable Chet Holifield. 

From: James L. Grahl. 

Subject: Problems associated with capital subsidies to utilities. 


This memorandum is submitted in response to your request during the seminar 
session which the Joint Committee on Atomic Energy held on January 16 with 
representatives of publicly and cooperatively owned power systems. 

As I believe Alex Radin and I made clear during the seminar, the submission 
of this memorandum does not imply endorsement by the American Public Power 
Association of Federal capital grants to utilities to assist in the financing of 
nuclear powerplants. Our views as to the best way to accelerate and expand the 
atomic power development program were set forth most recently in our com- 
ments on the “Proposed Expanded Civilian Nuclear Power Program” which Mr. 
Radin transmitted to Mr. James Ramey by his letter of November 18, 1958. 

You will recall that your request for a memorandum followed comments by 
several, including myself, that capital subsidies could induce serious distortions 
in the development of atomic power technology in the United States. This 
memorandum comments on the most obvious possibility and there may be others. 
The remainder of the memorandum discusses possible administrative difficul- 
ties, but probably is not a complete inventory of these. 

Two problems not discussed in detail are those relating to (a) patent rights in 
connection with plants built with public subsidies, and (b) to utility rate regu- 
lation. It is not clear to me what the patent situation would be. In respect to 
utility rates, certainly utilities should not be allowed to include in their rate base 
or operating expenses costs which are covered by public subsidies. This should 
be assured by Federal legislation. 
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EFFECT ON TECHNOLOGY 


Capital grants would encourage the construction of plants with relatively 
high capital costs and low fuel, operating, and maintenance costs. In choosing 
the type of reactor to be proposed, there would be a strong tendency to propose 
those types characterized by high unit capital investment and low fuel costs; 
the Calder Hall type is an example. In designing a reactor of any type, there 
would be an equally strong tendency to spend money on capital investments 
whenever such additional investment promised savings in fuel or operating and 
maintenance costs even if such savings would not justify the additional capital 
investment required if there were no capital subsidy. For example, the use of 
heavy water and zirconium fuel cladding, both of which enhances neutron 
economy, probably would be artificially encouraged by capital subsidies. 

If the Government were paying the difference, or a large part of the differ- 
ence, between the capital cost of a nuclear plant and a conventional plant, 
and the utilities were paying all or most of the fuel and operating and mainte- 
nance costs, these tendencies obviously would be strong and one could expect a 
corresponding distortion of the direction of power reactor development. 

To minimize these effects of capital grants, it would seem essential that the 
AEC has responsibility for designating the specific types of reactors eligible 
for capital subsidies and for reviewing in detail and approving plant designs 
in each case before granting a subsidy. 

However, in order to do an intelligent job of specifying the reactor types and 
sizes eligible for subsidies, AEC will need to develop and periodically revise a 
long-term power reactor development program of which the specified projects 
would represent elements. So far, AEC has not been able to do this. To do 
this program development job capably and to do an effective job of reviewing 
project designs and otherwise administering a capital subsidy program, AEC will 
need to have a highly competent professional staff substantially larger than 
its present staff in the Division of Reactor Development. Even with a large 
and competent staff, it probably would be difficult to prevent some degree of 
distortion of U.S. power reactor technology under a capital subsidy program. 


ADMINISTRATIVE DIFFICULTIES 


Several administrative problems seem likely with a capital subsidy program. 
These are summarized below : 

1. The cost of a conventional plant, which presumably would be the base 
figure in computing the capital subsidy for any given nuclear power project, 
would have to be determined de novo in each case. There is no such thing as a 
“typical” unit cost for conventional thermal powerplants. An Electrical World 
tabulation of 1957 of modern steamplant costs reflects the wide range of unit 
costs; for example, in the case of two plants of 100-150 megawatts each, the unit 
cost for one plant was $99 per kilowatt whereas for the other it was $199 per 
kilowatt. The cost of a conventional plant varies widely depending upon geo- 
graphical location, type, the degree to which supporting facilities already exist, 
market conditions in the steel and construction industries, et cetera. 

To determine in each case what the cost would be of a new conventional 
plant on the system of the utility proposing a nuclear plant would not be a 
simple matter if the figure were to be fair to both the Government and the 
utility. It might be necessary to obtain competitive bids on a hypothetical new 
plant in order to ascertain this figure. 

2. The cost per electrical kilowatt of the proposed nuclear plant is the other 
figure required to fix the amount of a capital subsidy. This poses more dif- 
ficulties than establishing the cost of a hypothetical conventional plant. 

First, an average cost per kilowatt would be useless in computing the subsidy 
for an individual plant as the costs of nuclear plants vary widely. Thus, one 
privately proposed nuclear plant is estimated to cost $1,300 per kilowatt; 
another is estimated at $333 per kilowatt. The unit cost would have to be 
established for each nuclear plant individually. 

Second, the total nuclear plant cost can be only an estimate unless the utility 
can obtain a fixed and firm price from a manufacturer, and be sure that there 
will be no design change orders during construction entailing significant addi- 
tional costs. It seems doubtful that either of these conditions could be met in 
the case of a truly developmental plant. If a fixed price were quoted, it would 
have to include very large contingencies, meaning high fixed prices and unduly 
large capital subsidies. No obvious or easy answer to this problem is apparent. 
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Third, the capacity of a developmental nuclear plant is an estimate usually 
well on the conservative side. If the plant should prove to have a larger capacity 
than estimated, as is likely, its per kilowatt cost of course would be reduced 
accordingly. This larger capacity and lower unit cost might be demonstrated 
during plant operation with the first core and additional increases in capacity 
might be achieved with improved second and third cores. The third core, how- 
ever, might not be inserted until after the plant has operated for 5 or 6 years 
or more. 

If the capital subsidy were made on the basis of estimated capacity, the 
consequence of a larger actual capacity would be a windfall to the utility. It 
therefore would be necessary to provide for renegotiation of the capital grant, 
with recalculation of the cost per kilowatt of the nuclear plant based upon its 
proven capacity, and recapture by the Government of the excess subsidy in- 
itially granted. Otherwise, the net cost of nuclear power to the utility might 
be even less than of conventionally generated power. The Government would 
need to have the right of renegotiation and recapture for a long period—10 
years or possibly longer—after the subsidized plant went into operation. 

Fourth, the Government would need to assure itself that the estimated costs 
of the nuclear plant were reasonable in the first instance. Presumably, this 
would require a dtailed review by AEC of plant design and component cost 
estimates. 

Fifth, having approved the subsidy, the Government presumably would want 
some assurance that the plant was built as economically as possible, especially 
if it had renegotiation authority. At a minimum, therefore, the Government 
would need to require open, competitive bidding on all plant construction and 
equipment. As a “partner” in financing the capital costs, the Government might 
need also to exercise some degree of inspection or supervision of design and 
construction. Presumably, at a minimum, sufficient AEC and General Account- 
ing Office inspection and audit would be necessary to verify actual capital costs 
and exclude any improper costs in computing the Federal subsidy. 

8. Another problem in administering capital subsidies would arise from the 
fact that whereas utilities are primarily concerned with the total cost of power, 
the capital subsidy would relate to only one aspect—the fixed charges. The prob- 
lem can be illustrated by a hypothetical example. Suppose a utility located ina 
high-cost fuel area was awarded a capital subsidy covering all or a large part of 
the difference between conventional and nuclear plant costs, constructed the plant, 
and found that, with the first or second core, they experienced fuel costs suffi- 
ciently below their conventional fuel costs that the total net cost of power to the 
utility was below the total cost of conventional power. The result would be a 
windfall to the utility. 

To prevent this happening would require relating the capital subsidies not only 
to conventional plant costs but also to the relationship in each case between 
conventional fuel costs and nuclear fuel costs. Since the latter are highly uncer- 
tain this would have to be done initially on an estimated basis and then adjusted 
during the first 5 to 10 years of plant operation. 

However, if capital subsidies were related to fuel cost considerations, they 
would then become general cash subsidies rather than strictly capital grants and 
additional complexities would be introduced into the administration and policing 
of the subsidy program. If they are not so related, it is entirely possible that for 
certain projects capital subsidies would result in financial windfalls to the spon- 
soring utilities. 

If there is a satisfactory answer to this problem, it is not readily apparent. 


OPEN SUBSIDIES OPENLY ADMITTED 


It is obviously important that if Federal grants are made they be plainly la- 
beled as public subsidies and that their existence and amounts not be hidden. 
The recipient utilities should accept responsibility along with the Government 
for informing the public of this. 

In this connection, fuel subsidies should be handled differently than at present. 
The present practice of waiving the fuel lease charge hides the fact that a sub- 
stantial annual public subsidy is to be provided to numerous “private” plants, 
Equally serious, this practice will tend to make private industry less concerned 
about minimizing the size of enriched fuel inventories in fabrication shops, re- 
serve reactor cores, and the reprocessing pipeline, since the Government is pay- 
ing the rental cost on this idle inventory. 
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It would be much healthier for the industry and encourage tighter fuel inven- 
tory management if industry were in every case to be charged the full 4 percent 
per year lease charge for all fuel, and any fuel subsidies given as cash grants from 
appropriated funds. The present practice not only encourages loose inventory 
management but hides the amount of the subsidies being given and evades the 
regular appropriations process. The costs of the subsidies are significant, but 
under present practices they do not show up in AEC’s budget or program costs. 





SUBSIDY TERMINATION 




















Finally, with any capital subsidy program, there would be the inherent diffi- 
culty of terminating it. To say that capital subsidies would end with the end of 
the developmental phase of nuclear power does not mean that the program would 
terminate in the foreseeable future. It is abundantly clear that before one type 
of power reactor is out of the developmental phase, numerous others of presum- 
ably superior promise are conceived and their development initiated. This will 
continue to be true for the foreseeable future. 

The Joint Committee proposed program sets a goal of demonstrating economic 
nuclear power in the United States by 1970, so it seems safe to assume that a 
capital subsidy program would continue for at least the next 10 years. However, 
by the time it appears that one or more reactor types are economic, there surely 
will be concepts ready for development which promise cheaper power if sufficient 
development and prototype construction are performed. Assuming this kind of 
continuing situation, the difficulty of terminating capital grants and persuading 
industry to shift to financing its own developmental prototypes can be readily 
imagined. 


Representative Hottrrerp. The Chair would like to say that I have 
not had a chance to look over these ground rules that have just been 
placed before me. I reserve the right to study them and to take a 
position on this capital grant subsidy. I am not sold on it. In my 
opinion it is anew formula which may set a precedent for far-reaching 
effects in Government. I want to study it before I take a position 
personally on the capital grant subsidy. 

Are there any further questions on this section ? 


EXPERIMENTAL AND PROTOTYPE POWER REACTORS PROGRAM 





















Representative WrstLanp. Mr. Chairman, on this 110(b), in your 
arrangements for a boiling water prototype reactor you talk about 
dealing with private, public or cooperative power organizations, and 
then in this small-size powerplant, apparently everything is confined 
to a cooperative or publicly owned organization. 

Could you tell me why a private utility is left out in your plans 
for this economic, small-size powerplant ? 

Mr. McCone. It was not the purpose to leave the private utilities 
out. It was the purpose of the wording of this act to suggest the 
handling of this project under the so-called second round, which was 
designed in such a way that the public utility groups could participate. 
This particular reactor is of special interest to the public utility 
groups because a very large dein of them have requirements which 
are best fulfilled by reactors of this size. 

We find, however, that the private utilities and some of the larger 
public utilities always drift to the very large reactor and express no 
interest whatsoever in the smaller reactors. 

Therefore, to get this project started we had to ask your authority 
toreopen the second round. 

Representative WrsTLaANnp. Do you believe by the language in your 
bill that you should exclude private utilities from this particular 
project ¢ 
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Mr. McCone. The wording does that. 

Representative WrstLanp. It is very specific in its designation. No- 
where isthe word “private utility” in the section. 

Mr. McConr. The second round is for the purpose of public utili- 
ties. We could not very well, unless we proposed a complete new 
concept of legislation, reopen the second round and at the same time 
arrange for private utilities to participate in that particular reactor 
program. 

Representative WrstLanp. Perhaps I am not too familiar, being 
new on this committee, with just what round we are in. But it is my 
observation that these private utilities would like to be in every round, 
If they get knocked out or something, I would still like to see them 
participate. I have both private and public utilities operating in 
my district and whichever one would participate would mean nothing 
tome. I would like to see them have an opportunity. 

As a matter of fact, in the closing sentence of that section you say 
that if the cooperatives or publicly owned organizations elect not to 
purchase the reactor you will dismantle it. You could not even sell 
it to a private utility if they wanted to buy it. Maybe that is right, 
but it does not sound very good to me. 

Mr. McConr. It would be on the system of the particular organiz-’ 
ation. Therefore, it could not very be sold to anyone else. 

Representative Wresttanp. We have in the Pacific Northwest the 
Northwest Power Pool where both public and private utilities 
put in their power for the benefit of people of the Pacific Northwest 
region. You can’t tell one from the other as to whose electricity 
gets on the line. 

I don’t know whether the law prohibits you from permitting a 
private utility to get in the act under this particular section. I 
would like to be informed a little more on it. 

Mr. McCone. There is no desire to particularly exclude any group 
in any of these things. Just as in our other proposals, such as our 
capital assistance, we have emphasized time and again that it is open 
to private and public utilities. The background of the second round, 
which was the arrangement under which the Atomic Energy Com- 
mission would build the nuclear plant and operate it, or arrange for 
its operation and then sell the steam to the consumer who would 
install the generating equipment, was that it was confined, as I un- 
derstand it, to public utility groups. I think it would require some 
rather drastic remolding of the legislation to work out a concept 
where the Atomic Energy Commission would put a plant on the site 
of a privately owned utility which the Atomic Energy Commission 
owned and sold the steam to the private group, although it could be 
done. It was done in the case of Shippingport, I believe. 

That was a special situation and that was before the so-called 
preference legislation was passed, which is now in the act. 

Representative WestLanp. I am familiar, of course, with the pref- 
erence clauses. I like to see the possibility of a private company 
getting into this act. It looks like a pretty good act, from what I 
read of it. 

Mr. McConr. I would take that under advisement, Mr. Westland. 

Representative WestLtanp. Thank you. 

Representative Bares. Mr. Chairman. 
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Representative HotarieLp. Yes, Mr. Bates. 

Representative Bares. Mr. McCone, I notice on the bottom of 
page 11 in reference to the sale of steam, that will be based upon 
projected or comparable steam cost. If this Yankee one ever gets 
into operation up there in Massachusetts we will be paying higher 
than such costs. What will I tell the people that I represent as to 
why they should be paying a much higher cost than the people in the 
particular area where this might be located who are merely going to 
pay the cost of comparable steam? I don’t understand that. 

Mr. McConr. You get into a rationalization of whether a develop- 
ment of this type is for the particular benefit of an area or whether 
it is for the benefit of a technique and the advancement of nuclear 
power which, if advanced, will benefit all consumers throughout the 
United States. If the purpose of this project was merely to create 
steam for users in a particular area, then such wording would be 
undefendable, in my opinion, for the reason you mentioned. 

If, on the other hand, creating this plant and selling steam on a 
competitive basis is for the sole and stated purpose of advancing 
nuclear technology, then I think, because this is a benefit to all of 
the people, it is a justifiable expense. 

Representative Bares. Isn’t the basic concept behind all of these 
reactors we are building to advance the art ? 

Mr. McCone. That is correct. 

Representative Bares. As a matter of fact, unless they do advance 
the art we are not considering them, are we? 

Mr. McCone. That is correct. 

Representative Bares. In the case of Yankee, it seems to me, that 
we are furthering the knowledge of the art. 

Mr. McConr. That is correct. 

Representative Barres. You do so in this particular case. But in 
the case of Yankee the people in my area will be paying larger costs 
than their conventional steam plant costs. 

Mr. McCongz. I do not know just how that works out actually in 
figures. Yankee was privately financed. The Government, at the 
suggestion of the Yankee people, is supporting Yankee with a very 
substantial research and development assistance and fuel assistance. 

Representative Bares. But the figures I have seen indicate a 13- 
mill cost. Some say it will be higher than that for Yankee. The 
— cost we have in Massachusetts with conventional steam is 9 
mills. 

Mr. McConz. I do not know at what price the power from the 
Yankee plant will go into the system. I do not think that the differ- 
ence between 9 and 13 mills will be reflected in an increase in the 
general power rate in your area. 

pene Bares. I am sure it only represents 3 percent of the 
grid. 

Mr. McConr. Even 3 percent of the grid might make a difference. 

_Representative Bares. It will be very very minute. But an expan- 
sion of this concept over the years would have quite an effect. 

Mr. McConr. I do not know offhand the arrangements that were 
made at Yankee. But to turn to others, such as Dresden, the arrange- 
ments were such that the power consuming companies pay a price for 
that plant which reflected the power cost comparable with the the 
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average cost on their grid. The difference between that plant cost 
and the total plant cost was absorbed in other ways by the partici- 
pating companies and by the engineering companies so that it did not 
affect the cost of power. This I was told very recently by the Com- 
monwealth Edison people. 

Representative Bares. The only point I want established is that I 
don't want my people paying the full tab or a larger increment of the 
cost and have somebody else have theirs paid by the Government. 
That is the only point I want to establish. 

Mr. McConr. That isa good point. 

Representative Hoxirmip. I would like to comment on my col- 
league Mr. Westland’s question. In the first place, Mr. Westland, 
section 110(b), while it has in it the words public or cooperative power 
organizations, these are meaningless in effect because we have had 
testimony before us that the public and cooperative power organiza- 
tions cannot compete with private power companies in competitive 
bidding for this type of project. Section (c) is the so-called second 
round formula. Both of these have precedent beforehand. In other 
words, where the Government builds, the Government would not own 
this particular reactor. It would be financed up to 50 percent by the 
private utility. 

In the second place, in 110 (b) and (c) it would be a Government- 
owned reactor the same as the Shippingport reactor where they sell 
the steam at 8 mills to Duquesne, the same as Consumers of Nebraska 
which will be owned by the Government and will also be sold. In 
both cases the formula that will be followed also is one that has been 
followed before. 

The only thing that is introduced new into this is that the Govern- 
ment will step in, in the case of 110(b), and contribute up to 50 
percent of the capital cost of the nuclear powerplant. 

In the case of the Yankee Atomic and the Dresden and the Com- 
monwealth, the Government did not contribute any capital costs. 

Speaking specifically to the Yankee, which Mr. Bates mentioned, 
there was a very heavy program of research and development and 
also subsidy in the nature of materials which was given to them. 
That was the so-called private enterprise contribution under the 
program as it has been existing where the private enterprise pe 
were going to take over and do this job of development. Now that 
we are getting the offers in these other fields of reactors, the so-called 
50 percent capital cost formula has been developed to subsidize private 
industry in building different types of reactors. This is now pro- 
hibited by section 169 of the Atomic Energy Act and that is why 
this amendment is in here to remove those provisions from the effects 
of this capital grant to private enterprise. 

Representative WestLanp. I thank the chairman for his explana- 
tion here. I am not too familiar with what has gone on before. 

Representative Horirretp. I did it as much for the record. I might 
say, to keep the record clear on these two points. 

Representative WestLanb. As a matter of fact, I would doubt quite 
a little bit that any of these things would apply in my area where we 
have 214-mill power. However, I have seen where Puget Sound 
Power & Light in, I believe the Philadelphia Electric deal, or the 
Dresden deal, keep their finger in the pie merely to find out what is 
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going on. I don’t like to see a private company eliminated from an 
opportunity to participate in these things that the Federal Govern- 
ment is doing, neither do I want to see a public utility eliminated. 
We have some pretty good PUD’s out my way and they put up some 
pretty big projects. 

From a financial point of view—I am not positive—I would be 
reasonably certain that with a 50-percent contribution by the Federal 
Government they might very well participate in one of these projects 
if they wanted to. 

Representative Horirrevp. The testimony has been otherwise. Be- 
cause they do not have reserves and are required by their charters to 
put their investment in economic power plants, the testimony before 
the committee has been that they could not participate in this kind of 
a capital plant subsidy. 

Senator Anderson, I will ask you to take over the Chair because 
the House Members have to go to the floor. 


CAPITAL ASSISTANCE PROGRAM 


Chairman ANprrson (presiding). May I ask one question, Mr. 
Chairman, for clarification? I realize that ground rules rapidly put 
together do not always represent what your final judgment would be 
when you have a chance to study them and maybe put down some 
different language. 

Item (b) on page 3 says that in no case shall the contribution be less 
than the cost of the conventional powerplant of the same capacity at 
the same location. I realize that modifies paragraph (a) which sug- 
gests that he must put up at least 50 percent of the total capital cost 
of the powerplant. 

Could this mean that the contractor could depend on a grant that 
would represent 100 percent of the increased cost, because it would be 
in the nuclear plant, over the cost of a conventional plant. I ask that 
because I made a suggestion on capital costs in which I suggested that 
the margin might be somewhere between 75 and 90 percent in order 
to have some incentive to the builder of the plant to build it as eco- 
nomically as he could. This would indicate possibly that he could 
receive 100 percent. 

I just wondered if that was the plan of the Commission, that he 
might get 100 percent of the total increase because of being a nuclear 
plant over a conventional plant. 

Mr. McConre. Yes; I think you might conceive of a situation where 
he would get 100 percent. Let us take the very simplest figures. 

Suppose a nuclear plant cost $20 million and a conventional plant 
cost $10 million. Under this formula the capital grant could be $10 
million. This is exactly equal to the difference in cost and therefore 
you might say the capital grant would be the full difference. Under 
your formula, using those same figures, the capital grant would be 
between $7.5 million and $9 million. This is a matter of what would 
be from the best interests of advancing the projects. 

I think there is a great deal of merit in your proposal, as you have 
set forth several times, and I think I have told you. It might make 
it a little more difficult for certain public power groups who fear that 
this capital assistance is not going to do them any good anyway. Some 
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of them feel that they are. Not all of them take the position that the 
spokesmen whose testimony I have read take. 

Chairman Anperson. I only suggest that this is a field where I be- 
lieve a little future study might be helpful to both of us. I am not try- 
ing to bar the public bodies, as the chairman well knows. 

Mr. McCone. I realize that. 

Chairman Anperson. By the same token I do believe it has been 
pretty well established that you have to give a financial incentive to 
these people sometimes, or at least you are better served if there is a 
financial incentive for them to do a good job. 

Mr. McCone. Yes: that istrue. We have thought a good deal about 
this, Mr. Chairman. When we get down to serious consideration of 
this we would like to sit down and talk to you about it because we 
realize your views. 

Chairman Anperson. Thank you. 

Mr. Ramey has a question or two. 

Mr. Ramey. One of the problems on capital grants that is always 
raised is how good your estimates are, particularly on the nuclear plant 
and also on your conventional plant on which you are going to pay 
from 75 to 100 percent of the difference. 

Today when we were talking about this Argonne reactor it was ex- 
trapolated upwards. There was a difference of about 80 percent be- 
tween the estimate that you obtained and the estimate which the com- 
mittee obtained from your staff on a comparable size reactor. It may 
be a little difficult when you come down to the nubs on what is a 
good cost estimate for the construction of your reactor and what is a 
good estimate for what a hypothetical conventional plant would cost. 
That would be the real basis of what your grant is. 

Mr. McConz. I think with respect to your first point, Mr. Ramey, 
under the procedure we outlined the cost of the nuclear plant would 
be determined from the actual proposal made in response to our in- 
vitation. If the actual cost exceeded the proposed cost there would be 
no increase in the grant to compensate for the overrun. If the actual 
cost was less than the proposed figure due to savings as the job ma- 
tured, then the capital grant would be reduced accordingly. I think 
that is spelled out in the paper. 

With respect to your second point, that is, the determination of the 
cost of a hypothetical conventional plant, there we must depend upon 
solid estimates. This is not as difficult because the cost of conven- 
tional plants is pretty well known. This in a way gets us into the 
same kind of problem that the Maritime Administration has when 
they have to make a determination as to the cost of ships built in 
foreign yards to establish their construction differential subsidy. 
They do that in a very careful way and I think they come out with 
a good answer. I think we have safeguarded in our proposal against 
any windfall. 

Mr. Ramey. On your first point there, where you say it will depend 
on the estimate that the proposer makes, I think that is the part that 
worries some people. Since the main subsidy will be the capital sub- 
sidy, he will tend to overestimate the proposal that he submits and 
the estimate will be higher than perhaps it should be, and by so doing 
he will get a larger grant. 
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I understand from the ground rules that you are submitting that 
the Commission will set up the conceptual design and some of the 
requirements. The Commission presumably will also review the 
cost estimate submitted by the utility and might even chop it down 
some if itistoohigh. Is that the case? 

Mr. McConer. Yes. There are two ways in which that situation 
will be protected. 

One is that we would think that these matters would come in on 
competitive bids. We don’t think that there is going to be only one 
utility or one group that is interested in one plant. We think there 
will be several of them. Therefore, we will have some competitive 
proposals. We think that this competition will be very keen. 

Secondly, we will have our own conceptual design and will price 
that out, so we will know whether the proposals are in line or whether 
as you say, they are gold plated. 

To be sure, we have to be alert against a thing like that. I think 
we have the machinery set up so that we will be. 

Dr. Prrrman. If I may add one point, in the invitation we will ask 
the proposed to submit the basis for his bid which in many cases will 
be fixed price estimates from the group from whom he is purchasing 
the reactor. We will look at those estimates very carefully, whether 
they be fixed price or estimates. 

Mr. Ramey. Do you have any schedule set up, assuming such a 
project were authorized, on how long you-would go out for invitations, 
and how long you would consider them? If you didn’t get one, 
whether you would then construct a governmental plant and what the 
construction time of the project would be. 

Dr. Prrrman. We have been looking at this very carefully as to 
how long it would take to go out with invitations and get the proposals 
in. Weare thinking along the lines that from the time the invitation 
is issued until the proposals come in is approximately 3 months. That 
is pretty tight, and I am sure that the people who have talked about 
this timing on invitations before have thought it was tight. The 
— on the other side of the coin, however, is the fact that we will 
1ave a fairly detailed specification of what we want. It will be a lot 
easier for these people to propose than if it were just a wide open 
invitation. 

Three months we are expecting for the period allowed for the invi- 
tation. We are then trying to look for a month or a month and a half 
when the final decisions can be made to move forward with the 
winning proposal of those that we get. 

Mr. Ramey. I notice that you have provisions for what you call 
recapture. Could you explain that? Will this be making the grant 
into a kind of conditional loan ? 

Dr, Prrrman. No, it is really pretty simple, Mr. Ramey. The 
recapture is to be based on one thing and one thing only, as it is pro- 
posed by our present ground rules. 

That is an increase in the power level of the reactor. As we all 
know, people talk about designing and building a 50-megawatt reac- 
tor and it is not long before it is a 100-megawatt reactor. That in 
itself will be the basis for recapture. 

_ The procedure that we would propose to follow, as we have outlined 
in the document that you have, is that if such an increase in power 
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were to take place we would reestimate the cost of a conventional 
plant at that new power level. We would then deduct from the new 
dollars for the conventional powerplant the contribution of the utility 
company to give the basis for recapture. We would then take into 
account the fact that part of his contribution has been amortized. 

This might happen in 5 or 6 years after the initial capital assistance 
had been given. We would take that into account. 

We would also take into account that in order to take advantage of 
this increase in power from 50 to 100 megawatts he has had to put 
in additional turbogenerating units and spend $1 or $2 million. 

All of these things having been taken into account would leave the 
amount of money subject to recapture. We are saying in our ground 
rules that it would be a 50-50 recapture. In other words, we want 
to retain incentive on the part of the operator to do what he can to get 
more out of this reactor. This is the procedure we propose. 

Mr. Ramey. You say that is simple? 

Dr. Prrrman. Very simple. I am just not good at explanation. 

Mr. Ramey. Do you have any procedure in your ground rules for 
taking into account at the time the grant is made possible economies 
in operating costs ? 

Dr. Prrrman. We have a procedure in mind. At the time of the 
initial grant we will ask the proposer to submit in his proposal infor- 
mation concerning the operating cost as well as the capital cost. Our 
capital grant will be so limited that the average cost of power from 
this plant will not be less than the average on the system. We do not 
take that into account, however, in the recapture aspects of it. It is 
only in the initial determination of the initial grant. 

Mr. Ramey. Again to a person who is hitting this cold, or even 
lukewarm or tepid, this is not so easy to understand either. Have 
you worked out any examples of how this grant system will work, 
such as on a typical plant like this 20-megawatt one ? 

Dr. Prrrman. I have worked out some examples on the 50-mega- 
watt one. 

Mr. Ramey. I mean on the 50-megawatt. 

Dr. Prrrman. I don’t have with me the examples of how you might 
take into account the cost of the operation. I don’t think it is a 
very complicated thing. You take into account the guarantees that 
are given by the fuel fabricators. I would say it is simpler than the 
Euratom problems we discussed so much last summer. I can prepare 
such examples if it would be of interest to the committee, and submit 
them. 

Mr. Ramey. I think it would be helpful when we get into the study 
in detail to see how these rules work. . 


EXPERIMENTAL AND PROTOTYPE POWER REACTORS PROGRAM 


There is one other question on this in section 110 that has been 
asked before informally. The normal procedure on construction proj- 
ects that the Commission builds at Government sites is to have them 
in section 101. In this arrangement you have two experimental or 
small reactors in your $30 million. Wouldn’t it make more sense to 
put those in section 101 and then have $20 million for your second 
round type and your new grant type arrangement ? 


mill 
the 
I 
on t 
car 
\ 
per 
ahe 
fac 
am 
tha 
h 
this 
wh 
the 
En 
sue 
exy 
cos 
int 
gol 
get 
wel 
) 
Yo 


you 





AEC AUTHORIZING LEGISLATION 373 


Mr. McCone. I know this matter has been brought up before. The 
reason we would urge that the committee accept our suggestion that 
they all be kept together i is, as you know, Mr. Ramey, these matters 
are not backed up “with hard solid estimates. Therefore, we would 
like to have the flexibility of a little over on one and a little under on 
another. 

Mr. Ramey. Shouldn’t they have been backed up by pretty good 
estimates ¢ 

Mr. McConr. We have not time to do it, sir. So we want the 
flexibility. 

Mr. Ramey. In your $30 million, is there enough there for the Gov- 
ernment to actually construct your 50-megawatt plant in the event 
that you do not get a satisfactory proposal ? 

Dr. Prrrman. As you know, the estimates were on the assumption 
that we would get a satisfactory proposal on a 50-megawatt plant. 

Mr. Ramey. So you would have to raise the estimate, then, or get 
additional funds, or what ? 

Dr. Prrrman. The estimate on the 50-megawatt boiling water plant 
is of the order of $20 million. The estimate of the small plant is $10 
million and the other two plants together are $10 million. That is 
the way the $30 million comes about. 

In the event we did not get a satisfactory proposal from industry 
on the 50-megawatt plant, the $30 million might. well be inadequate to 
carry out all four reactors. 

Mr. Ramey. So then you would either have to drop your two ex- 
perimental reactors or drop the smaller of your two in order to go 
ahead and construct the larger in the event you did nat get a satis- 
factory proposal. Wouldn’t it make more sense to authorize the total 
amount necessary, and if you do get a satisfactory proposal then use 
that money for something else or come in with a modification ? 

Mr. McConr. There are some practical problems in connection with 
this matter, Mr. Ramey. Sure, it would make lots of sense to have a 
whole excess amount of money laying around. The practicalities of 
the situation that we face in this Government, not only in the ee 
Energy Commission but in every department of the Government. 
such that we have to keep these things on a very minimum basis. My 
experience both in government and in business is that. the way to keep 
costs down is to keep the pocketbook locked up. That is what we 
intend to do. We realize we are taking a calculated risk but we have 
gone into this so thoroughly that we are confident that we are going to 
get satisfactory proposals and we are confident that we can come out 
well within this $30 million. 

Mr. Ramey. You would not have to have the money in the pocket. 
You would just have to have the authorization. A number of times 
you come to us for an authorization in excess of the amount of money 
that you actually request in an appropriation. 

So we are really just talking now about how much is being author- 
ed for the project. Normally, when a project is requested for 
authorization, the practice is that you always ask for the total amount 
that you might need. In a sense this is in accordance with the normal 
pract ice on requesting authorization. 

Mr. McConz. We feel that with the legislation we propose on this 
capital assistance what we have asked for is sufficient. 
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Chairman Anperson. Mr. Toll. 

Mr. Torx. Mr. Chairman, in the event you do not receive a pro- 
posal from industry on the boiling water, can it be said that you will 
go ahead with the other three reactors? If anything is postponed 
it will be the boiling water reactor. 

Mr. McConr. I had not crossed that bridge, sir, because I think 
personally that this high density boiling water reactor is such an 
essential building block in our program that we just must find a way 
todevelop it. We just must do that. 

I think, in fact, that there is one industrial proposal that has come 
before us tentatively, as I spoke a few moments ago, with no request 
for assistance at all, is evidence that we are going to have lots of 
interest in this. 


RESEARCH AND DEVELOPMENT ASSISTANCE 


Chairman ANpErsoN. Let us move to section 111 then. Is there any 
additional statement desired to be made on section 111? 

General Lvuepecke. We are requesting authorization for $5 million 
for research and development assistance in support of construction of 
nuclear power reactors under unsolicited proposals. This authoriza- 
tion is requested to enable the Commission to support on a selective 
basis proposed reactor construction projects originating outside the 
Commission’s program. It is reasonable to expect on the basis of 
experience that new concepts, designs and applications for power 
reactors will be developed by public and private power companies or by 
individuals or by industrial concerns apart from any participation in 
Commission supported programs. In most cases research and de 
velopment work will be required to precede construction of a reactor 
embodying these new developments. We consider it necessary that 
the Commission be in a position to render financial assistance to assure 
that this research and development is accomplished. We will agree to 
support a proposal only after we have determined that construction 
of the reactor will make a significant contribution toward the achieve- 
ment of our program objective. We believe that the $5 million re- 
quested will permit us to support one or possibly two such proposals. 

Chairman Anperson. So this could be used to bail out anybody who 
is in distress ? 

General Lurpecke. It is certainly not intended for that use. I can 
see no way that it could be. These will be new proposals that will be 
presented to the Commission and the Commission would be bound in 
no way to accept them. 

Mr. Ramey. Would it include proposals that have been announced 
and are underway and then come along and say, we would like to get 
some support ? 

General Lurpecke. No. I said here unsolicited proposals. 

Mr. Ramey. I mean that the other party would come along and 
say to you, on his initiative, we would like to get some support. For 
example, this reactor being sponsored by General Public Utilities 
Co. and Westinghouse in a letter transmitted to us. The equipment 
company says that we have discussed with GPU our intention of 
planning support for this development work in the AEC, Euratom 
or elsewhere. However, the firm basis of agreement with GPU is not 
-contingent upon obtaining outside financial assistance. 
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Chairman AnpEerson. The question is, could they then come in and 
ay, When they are underway, we have a contract, we are able to make 
it but we would like to get a little of this public research money? 
This is not the purpose of this section. 

General LuepecKeE. This is to be new proposals. This might be con- 
strued as so being. 


ADVANCED HIGH-TEMPERATURE GAS-COOLED POWER REACTOR 


Chairman ANpgrson. Section 112, Mr. Chairman, We have had 
sme discussion of this. I don’t want to burden with additional discus- 
son. Are there any supplementary statements you desire to make with 
reference to the General Dynamics-Philadelphia Electric proposal ? 
They had a termination date in the original proposal. 

Is it your understanding that regardless of that termination date 
which was back in January, that they are still willing, ready, and 
able to go ahead on about the same basis as they then outlined? 

Mr. McCone. That is my understanding. That has been told to 
the Commission and to me personally by both Philadelphia Electric 
people and the General Dynamics people. 

Chairman Anperson. That would involve $14.5 million of research 
and development funds from the Atomic Energy Commission, $8 
nillion from Philadelphia Electric, and $16.5 million from a group 
of 51 private utilities. 

Mr. McConr. That is correct. The $8 million and the $16.5 million, 
totaling $24.5 million, is representative of the cost of the plant com- 
plete. The $14.5 million is the maximum amount of research and 
development assistance expected of us. 

Chairman ANpERson. You are not much tied down by this section, 
are you? If they decided later on that this might shrink in cost the 
ame way that the Kaiser-ACF has shrunk from $51 million to $30 
nillion prior to the time you started to build it, if this should shrink 
from $40 million to $30 million, would the Government still have to 
put up $14.5 million ? 

Mr. McCone. The $14.5 million is the guaranteed maximum. The 

actual amount we would pay would be the cost with no profit for 
rsearch and development. 
_ Chairman Anperson. Is there any requirement in this that once hav- 
ng made part of this research money available to them they must 
tther go ahead or return it? I am referring to the situation that de- 
veloped with Pennsylvania Power & Light and Westinghouse where 
We a to advance $7 million or so, for research and development, 
ind before they got very far into it they found out that they didn’t 
are to go ‘tend. 

Most of the money that they have been spending has been their own 
money. I am not trying to recite the transaction exactly contractu- 
My but I believe that Westinghouse and Pennsylvania Power & Light 
wll probably assume most of the loss themselves rather than come 
mand try to establish a claim against the Government. 

Mr. McConz. That is right. They will assume all of it. They 
lave told us they will not bring a claim against the Government. 

Chairman Anperson. I did not want to commit the record. It was 
purely for the sake of illustration. That is my understanding, too. 

41000—59-—25 
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Suppose they started with this gas-cooled concept and after they had 
gone part way along they decided that they do not want to build it, 
Most of the money will have gone into research and development. Is 
there any provision for the repayment of that money? Are they obli- 
gated to go ahead and construct something ¢ 

Mr. McCone. Yes, they are entering into a contract to construet 
the reactor and to fulfill the obligations under the contract. It differs 
from the Pennsylvania transaction insofar as that transaction antici- 
pated various periods when you could take a look. The Westinghouse 
and Pennsylvania Power & Light decided they did not want to wait 
until the end of 1959 to take a look. They took a look at the end of 
1958 and decided not to go forward. 

There are no such escapes in this contract. There have been some 
discussions on this subject. .Perhaps Dr. Pittman is more familiar 
with the details and might answer your question more completely than 
I can answer. 

Dr. Prrrman. I don’t know that I can be any more specific than 
that, sir. There is no escape in the contract itself. There are no 
periods of stopping and looking at it. We are developing a research 
and development contract, however, not on accepting the entire pack- 
age presented but rather accepting the idea of the entire package but 
look at it as it goes along and develop a new program on the basis of 
the information that has come from the previous operation of the 
development program. By this procedure we are always assured of 
getting the most out of the research and development program we are 
carrying out with them. 

Chairman Anperson. Dr. Pittman, isn’t there a provision in the con- 
tract that the AEC and General Dynamics and Philadelphia Elee- 
tric mutually agree to terminate ? 

Dr. Prrrman. There is a mutual agreement. There is no unilateral 
provision. 

Chairman Anpverson. If they have spent $8 million of Government 
money and decided to terminate and AEC agrees there will be no 
repayment of the $8 million ? 

Dr. Prrrman. That is right, sir. 

Mr. Ramey. On the legal and administrative aspects of this sec 
tion, it has been the normal practice, as it was under the Florida 
agreement and the Pennsylvania Power arrangement, each of whieh 
did not conform with the established third round of the program, that 
it did incorporate by reference the program backup an as being 
in that section. So in effect the presentation submitted by the Com- 
mission would be followed under the arrangement. Legally the way 
it is set up now you would not, so far as a general intent is con 
cerned in your presentation here, be obligated to go along on the 
basis of the: data you have submitted. Wouldn’t it be desirable to 
handle this in the same fashion that we have handled these projects 
that didn’t conform with our previous ground rules? 

General Lurpecke. I don’t think there is any overriding objection 
to handling it inthat way. I think it would be preferable to handleit 
in this way, giving the Commission a little more leeway to make ret 
sonable and sensible changes as they came about, if this was indicated. 
Of course, we would keep the committee fully and currently informed 
as we goalong. 
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had COOPERATIVE POWER DEMONSTRATION PROGRAM 
dl it. ee 

Is Chairman ANnperson. Section 113, Mr. Chairman. 
obli- Are there any additional comments on that ! 


General Lurpecke. Public Law 85-590 authorized a proration of 
$115,113,000 for a cooperative arrangements program, 


Tuet . ; : 
ffers Chairman Anperson. What did you read ? 
tici- General Luepeckr. $155,413,000, [am sorry. 


We are proposing that this authorization be reduced by $20 million, 
the amount which was authorized for acceptance of new proposals. 
We do not plan to use this authorization for new proposals since 
we Will accomplish the same objectives under the authorization pro- 
posed in section 110 for experimental and prototype reactors and 
by section 111 for research and development assistance for unsolicited 
proposals. The proposed new authorization of section 110 would 
permit us to enter into cooperative arrangements or to build power 
reactors at Government projects, whichever is more advantageous 
to the Government. 









"e no : ua : d 
arch | _ A detailed comparison of the authorization provided by Public 
‘ Law 85-590 and a revised request has been set forth in the bill analysis 
pack- ; J 

on page 45 as previously submitted to the committee. 
e but pag J 
sis of 
f the REVIEW OF PROPOSALS BY THE JOINT COMMITTEE 
a Chairman ANbERsON. The old section 111 provided for review by 


the Joint Committee on Atomic Energy. This would remove the ne- 
cessity for any reviews. Would you state the reason why that has been 
done? Has our reviewing been too bad for us? 

General Lurpeckr. No, sir, I don’t think it indicates it has been too 























Chairman ANperson. You just didn’t do it voluntarily. What 
prompted you to take out committee review ¢ 

General Lurpeckr. As I mentioned in answer to Mr. Ramey’s ques- 
tion a moment ago, we have no overriding objection to this, of course. 
It was just a matter since we kept the committee currently and fully 
informed of these projects we were not sure that it was necessary. 

Chairman Anperson. There is a vast difference between keeping the 
committee informed and discussing these programs with the com- 
mittee, isn’t there, and giving the power of review to the committee? 
It isn’t just quite that simple, is it? 

General Luepecke. Perhaps no. The proposals that we have pre- 
sented in this legislation have been quite specific in the backup that was 
presented for them. 

Mr, Ramey. The committee and the Commission in 1957 with the 
cooperation of the Commission staff developed this section 111 as a 
sort of middle ground between line item authorization of these co- 
operative projects and a general lump sum appropriation. 

As you know, there were fairly extensive hearings held on this. 


ble to 
rojects 


a here was a committee report. There was general agreement that 
ce rei this was the method to proceed by. Was this deleted on the Com- 
‘cated. | “SSion’s initiative or on the initiative of the Bureau of the Budget ? 


General Lurpecke. It was deleted on the basis of the Commission’s 


ormed F own analysis of the problem, and, to the best of my knowledge not 
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urged by the Bureau of the Budget. As I think the chairman men. 
tioned in his earlier testimony, it is not something that we feel 
strongly about. We just felt it would give the Commission the proper 
flexibility. 

Mr. McConez. We have no strong convictions on this point, nor 
have we any directives from the Bureau of the Budget. 

Mr. Tox. As I understand section 113, any further projects out 
of this $155 million would still be subject to the 45-day review period. 

Mr. Ramey. My question was aimed primarily at the General 
Dynamics project and at your grant projects on your 50-megawatt 
reactor and your public power one under the second round. 

On those provisions section 111, as I read it, would not apply. 

Chairman Anpvrerson. Mr, Chairman, could I just ask this. Would 
you mind reviewing this situation and see if it is vital to you or do you 
believe it would be vital that this review power be dropped ? 

Mr. McCone. I will answer that right now. It is not vital. Itis 
a suggestion in the way of simplifying the procedures. If it is of 
importance to the committee or anyone, it is perfectly agreeable for 
us to rescind it. Let the committee consider it and do what they want. 

Chairman Anprrson. I thought if there was some sound reason 
initiated by the Bureau of the Budget we would take some time later 
to explore it with you. If you have no real objection to putting it i, 
we will put it in. 

Mr. McConer. I went to your office yesterday morning at a quarter 
of 10 and you had four meetings at 10 o’clock. 

Chairman ANnperson. I not only had four meetings but I got to 
three of them. 


RESEARCH AND DEVELOPMENT ON FAST BREEDER CONCEPT 


One other item. We have an item of long standing with us, th 
Detroit Edison plant again and the Fermi reactor which has beet 
raised from $2,750,000 authorized by the previous act to $4,309,000. 
We had taken the position previously that since this matter was stil 
in controversy—I guess it is not in court, but certainly in contr 
versy—the full amount might not be used. 

Is it now your testimony that in compliance with the contract mate 
with Detroit Edison and the Power Reactor Development group that 
the remainder of the research and development money needs to bt 
committed and should be included in this bill ? 

General Lurpecke. That is correct, sir. 

Chairman ANnperson. There is no point of our discussing it. Th 
matter is still in controversy and probably will be in litigation. The 
have another project that might have Manis oxnplated before 
went into research and development on this one. I see no 
point in our discussing it additionally this afternoon. 

There is the matter of $20 million for additional proposals that! 
eliminated. You feel it is taken care of by the power projects putil 
the earlier part of the bill. 

Mr. McCone. Yes, sir. 

General Lurpecke. Plus the $5 million. 
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GAS-COOLED POWER REACTOR 


Chairman Anperson. Yes. Then we move to section 114. 

Do you have any comment on that ? 

General Lurpecke. Section 114 of the 1959 Authorization Act con- 
tains provisions applicable to the gas-cooled power reactor authorized 
asa Commission construction project in the 1959 act. 

The bill now proposed by the Commission for fiscal year 1960 pro- 
vides for construction directly by the Commission of a gas-cooled 
reactor at a cost of $30 million. 

The 1960 bill under section 112 

Chairman ANpDERSON. May I stop you there and raise the same ques- 
tio I raised a minute ago. This went into.the law after about a half 
dozen battles, rollcalls. Senator Saltonstall came in with amend- 
ments and we negotiated on the Senate floor back and forth as to 
whether we would have one more knockdown and dragout on it. We 
finally let it stand. 

I was just wondering, in view of the statement which the Chairman 
made which I thought was extremely fine, and which tied this down 
pretty thoroughly as to what you plan to do with it, do you need this 
section of the bill ? 

I think you are doing the things under what you announced today, 
Mr. Chairman, that pretty well complies with this. Will you take a 
look at your recommendation again and see if you really want to stand 
on this because we are going to have some time before we get to it. 
Perhaps you can suggest a modification, if you don’t want the whole 
thing repealed. 

You might get in some legal complications if you repeal the original 
legislation in this fashion. If you need to have it amended, Mr. 
Chairman, with the type of statement you made here today I certainly 
would be in favor of trying to amend it so you can do what you have 
outlined what you want to do. I do question whether you want to go 
to that length when there may be some complications by the repeal of 
the law. That I don’t know. I wish you would study it. We will 
have a little time to go further into that. We have been through part 
of it. Some things you have done here have been done by virtue of 
this law. You have waited the 60 days, then you waited the 90 days, 
and you are preparing to do certain things under it, and then we take 
out the enabling legislation. 

I don’t know. It may be all right. Not being a lawyer I kind of 
hesitate to repeal these cons when we have sweated on them as much 
as we have this one. 

Mr. McCone. Let me take a look at it. 

Mr. Ramey. Perhaps it was thought that section 115 would be the 
method by which you would handle the power out of your gas-cooled 
reactor, as amended. However, it starts out by saying that in the 
— the Commission constructs a reactor under the authorization of 

is act. 

This act might not be construed to apply to an amendment of a 
previous act which is what is involved with the gas-cooled reactor. 

_ Senator ANperson. I thought probably the new authorizing legisla- 
tion of the gas-cooled reactor would have brought it under the provi- 
sions of section 115. I imagine this is what your lawyers thought. 
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General Lurepecke. This was our intent. 

Mr. Ramey. It is amending the old act without a new authorization, 

General Lurpreckxe. If we handle 114 as you suggested then this 
might require change also. 

Chairman Anperson. You take a look at this section 115 because 
that gas-cooled reactor may not be authorized under this act even if 
you amended the language a little bit. Who gave you the legal advice 
this would be all right? 

General Lureprecke. General counsel. 

Mr. Orson. I don’t remember the specific considerations. 

Chairman Anperson. Is it your understanding that if you start to 
build a reactor under one law and then you change the purpose of it 
slightly and authorize a slight change in the next act that the reactor 
is being built under the new law? Is the Shippingport reactor being 
built under the 1954 act? 

Mr. Oxson. I don’t know. I would feel rather clearly that since 
the amendment is contained in this act, Senator, that the broad ref- 
erence at the beginning of 115 would embrace it. That is my opinion. 
I am sure we did not devote a lot of time to that particular point 
because it seemed rather clear to me that, since the amendment was 
contained herein, it would be a part of “this act.” 

Chairman Anperson. You strike project 59-d-10, gas-cooled power 
reactor, $51 million and substitute therefor project 59-d-10, flexible 
experimental gas-cooled reactor. A rose by any other name still 
smells sweet. 

Mr. Otson. It is true it is amending a previous act, but the amend- 
ment is contained herein. Perhaps this is a point that we have not 
given sufficient consideration to. 

Chairman Anprerson. You realize the heading over your section 
reads “Amendments of prior year projects” ? 

Mr. Otson. Yes. But that amendment is contained in this act. 

Chairman ANprerson. Of course, we would not accuse anybody of 
fine Italian dealing, but if you wanted to kill the Kaiser-ACF this 
would be the easiest way to do it, because the Comptroller General 
would say you haven’t got any authority to proceed. You knocked 
out your authority and now you cannot do anything about it. Those 
of us who have taken comfort in what had been promised about 
Kaiser-ACF find ourselves out on the limb with just General 
Dynamics being built. 

Not being a lawyer I don’t know how a lawyer’s mind works. 

Mr. Oxson. I think you would make a very fine lawyer. With the 
intent expressed today I am sure you agree we could not get by withit 
even if we had such a Machiavellian thought. 

Chairman Anpgrrson. The General Accounting Office is still the 
hurdle you have to pass, and the Bureau of the Budget is a hurdle far 
bigger than that one. They can look at the clear intent of this thing 
and say it is all messed up and you cannot build it. 

Mr. Otson. As I understood you extended to the General Manager 
and the Chairman the suggestion that we take a look at it. I would 
like to have the opportunity to do that in collaboration with your own 
staff. I don’t think we are going to find anything wrong with it. If 
we do we certainly can change it. 
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Chairman ANverson. There is only one rule on legislative battles, 
and this gas-cooled reactor as you know has been the subject of a 
long legislative battle; that is the old Marquis of Queensbury rules, 
protect yourself at all times. That is my rule. 

Mr. Otson. We will try to do that. 

Chairman ANnperson. We will then hope to receive some suggestion 
from you on section 115. 

That finishes everything. 

May I thank you, Mr. Chairman, for your patience. We ended up 
as usual with not too many here, but our intentions are good. I ap- 

reciate the fine presentation by you and General Luedecke and mem- 

rs of your staff. We hope to be going on with this, if other items 
come up, after Easter. We do hope we will be able to get you the au- 
thority for your operation a whole lot earlier than last year. That 
will be a comfort to the chairman of the Appropriations Committee 
in the House, as you and I have had occasion to find out, and it will 
be useful to both of us. 

Thank you again. 

Mr. McConr. Thank you very much, Mr. Chairman, for the oppor- 
tunity to be here. The questions that have arisen will be passed on 
tothe staff promptly. 

(The following is information concerning previously authorized 
projects. ) 

U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., April 13, 1959. 
Hon. Cnet HOLIFIELD, 
Chairman, Subcommittee on Legislation, 


Joint Committee on Atomic Energy, 
Congress of the United States 

Deak Mr. HOLiFIeELD: The enclosures provide answers to the questions which 
were informally passed to us at the conclusion of the afternoon session, Monday, 
March 23, of hearings on our proposed 1960 authorization bill. Enclosure 1 pro- 
vides answers to all the questions; enclosure 2 provides additional information 
of a classified nature on the question pertaining to project 57—a-2, improvements 
to reactor instrumentation, Hanford, Wash. 

Sincerely yours, 
A. R. LUEDECKE, General Manager. 


Atomic ENERGY COMMISSION COMMENTS TO QUESTIONNAIRE HEADED “ADDITIONAL 
QUESTIONS ON PROJECTS PREVIOUSLY AUTHORIZED” 


(See AEC table “Status of construction projects and other data for use in con- 
Junction with the fiscal year 1960 authorization bill dated February 19, 1959”’) 


Tuble 1A 


I. Project 59-a-8. Reduction of fire hazards—phase II—gaseous diffusion plants 


Million 
NN nn ne A Se CAPE | oN Ee eh BO EE Ne ES ee ae $11.9 
Current estimate 7.4 


—— 


Does this represent a reduction in work to be done? If so, on what basis? If 
not, why the large overestimate? 

Comment.—This project as originally authorized included $3.4 million for 
improvements and additions to the underground water distribution system. At 
the time the initial estimate was prepared tests had not been completed on the 
existing water system to determine what pressures the system could stand. This 
was discussed in the testimony on the fiscal year 1959 authorizing legislation. 
(See p. 91.) When the testing of the water system was completed it was deter- 





382 AEC AUTHORIZING LEGISLATION 


mined that many sections of the MED-built system could be used with additional 
underground work amounting to only $0.5 million. The other unknown factor 
in this project pertained to the cost of the installation of sprinkler heads in the 
diffusion buildings. It was believed that because of the high temperatures and 
high ceilings in the buildings that prospective bidders would ask a premium 
wage rate due to the working conditions. This anticipated increased installation 
cost did not materialize to the extent we had estimated and resulted in a further 
underrun in the total project cost. 

The scope of the project with regard to what the project would provide in 
terms of fixed fire protection has not changed and the diffusion buildings will] 
receive the degree of protection planned. 


2. 59-b-38. Fabrication plant—Oak Ridge 
Authorized 
Current estimate 


MN aaa sinwtcchchaces oh etal eecatta aca analmedasiadaedal fake 3.1 


The original backup sheet for this project stated that the $12.5 million in- 
cluded $3.7 million for transfer of equipment to Oak Ridge from other AKC loca- 
tions. Is the $9.4 million current estimate in addition to this $3.7 million? 

Comment.—The $9.4 million current estimate includes $0.6 million for transfer 
of equipment and $8.8 million for new construction. 

It was originally anticipated that $3.7 million in equipment would be trans 
ferred from other AEC locations. Later studies and appraisals showed that 
much of the equipment anticipated was not available or was inadequate for the 
work to be performed. The appraisal of the equipment which was transferred 
to the project resulted in lower valuation than originally estimated. Moreover, 
as a result of revised fabrication requirements the scope of the project was 
somewhat modified so that the base project costs (exclusive of the transferred 
equipment) was able to absorb the cost of procuring some of the equipment 
originally planned as a transfer from existing installations. In summary: 


{In millions of dollars] 


Original Current 
estimate estimate 


New appropriation i 8&8 


Equipment transfer 6 


Total authorized 


8. Project 58-d-5. Ventilution system replacements, Los Alamos 
Authorized 
Current 


Decrease 


Is this just a better estimate? 

Comment.—The current estimate of $450,000 is a revision based on detailed 
engineering and major equipment and material purchases. In the final design, 
equipment requirements were reduced and the cost for the remaining equipment 
was less than had been previously estimated. 


4. Project 58-104-1. Rehabilitation of steamplant, Oak Ridge 
Current estimate 


What are the details on this project? 

Comment.—In September 1957, the main steamline on the No. 8 boiler in the 
K-25 steamplant ruptured during normal operations. This was followed 2 
weeks later by another rupture in the steamheader and the plant was shut down. 
Metallurgical analysis of the piping in the plant revealed severe graphitization 
through most of the high-pressure steam system. This was a known condition 
which had been closely followed since 1949 when efforts were initiated to slow 
down the graphitization. This graphitization stems from the fact that whet 
the steamplant was built in 1943 and 1944, only carbon-moly piping was available 
due to other wartime demands for critical materials. 
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Under the authority granted to the Commission in section 104 of the author- 
izing legislation emergency replacement of the high-pressure lines was im- 
mediately initiated. The rehabilitation work is complete with only final costing 
remaining. The Joint Committee was advised of this incident and the planned 
rehabilitation in letters on October 9, 1957, and October 31, 1957. 


5. Project 57-a-18. Renovation of service plant, Oak Ridge 


Authorized 
Current 


Decrease 


Explain decrease? Isit only a better estimate? 

Comment.—This project as originally authorized contemplated the renovation 
and improvement of the following service facilities in the Y-12 area in Oak 
Ridge: electroplating shop, acid reclamation facility, and electrical shops. The 
acid reclamation facility was not renovated because of changes in the program 
at Y-12. The original project also contemplated that the building used as an 
electrical shop would be improved to provide more efficient and safer electrical 
maintenance work. The building then in use was a former foundry. Some of 
the advantages anticipated by this move did not prove out and the portion of 
the project pertaining to the electrical shops was canceled. 

The electroplating shop facilities were upgraded and relocated in another 
existing building as originally defined in this project. The reason for the under- 
run stems from the reduction in scope discussed above. 


6. Project 57-c-4. Small submarine reactor test facility Millions 
Authorized 
eens: (Sie im DARE FORE  CRCG a ai io cnet 13.5 


Increase 


Only 25-percent overrun authority—what was basis of $10 million estimate 
at February 25, 1957 (per table 2A, p. 12) at start of construction? 

Comment.—The estimate of $10 million at the start of construction for con- 
struction of the small submarine reactor prototype plant was based upon pre- 
liminary reactor system design information and upon costs experienced in the 
construction of the Nautilus, the Seawolf, and the T'riton which were either com- 
pleted or being built at that time. These estimates anticipated lower costs for 
a smaller size plant and the use of some of the utilities and services of Combus- 
tion Engineering, Inc., at the Windsor site. After start of construction, it was 
determined that full use of these combustion facilities was not feasible, and 
construction has been required of off-hull facilities not included in the original 
construction estimate. In addition, and more significant, the design and fabrica- 
tion of some reactor plant components and the difficulty of their installation 
into a hull of such relatively small size failed to yield the proportionate savings 
originally anticipated. 


7. Project 58-c-8. Argonne low-power reactor fucility 
$1, 225, 000 


NN a 679, 000 


Only 25-percent overrun authority—what was basis of $1.3 million estimate 
at April 18, 1957 (per table 2A, p. 12), at start of construction? 

Comment.—The initial estimate of construction costs of $1.3 million was based 
on preliminary engineering estimates without advantage of actual experience on 
a comparable plant, and was compiled prior to the receipt of bids for the princi- 
pal part of the general construction work. In the original estimate, the cost of 
general construction was estimated at $730,810; this compared to an estimate 
of $1,375,000 following receipt of bids. Thus, the major portion of the increase 
in total project cost to $1,904,000 was attributable to a general construction cost 
increase. Other increases occurred in the cost and installation of equipment 
purchased by Argonne National Laboratory, the cost of engineering design, and 
the cost of equipping the support facility building. 
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8 Project 57-g-2. Chemistry cave for radioactive materials, ANL 


PI pee ee acter erent nie i ea ea eee $800, 000 
Current ($788,000 in last year’s tables) 


Reena SS ee Sas tana tan ec nae pean anes 107, 000 


Only 10 percent overrun authorized. What was basis and amount of estimate 
at start of construction? Also, this project was not included in table 2A, which 
listed projects which have exceeded overrun authority of AEC. 

Comment.—The estimate of $800,000 at the start of construction was based 
upon the lowest construction bids received for physical construction of the “cave” 
and procurement costs estimated for equipment based upon engineering design 
work. The estimate of $800,000 comprised the following items: 


Construction 


Cave, excluding ventilation 
Ventilation 


Equipment 


Mochanica) manleuleberess 5. iii ta eee a 10, 000 
Electronic manipulators 

x—y-z systems: rails, hoists, etc 

Other 


Field engineering and inspection 
Oontingency 


Total 
1 Excluded $67,000 work initiated in fiscal year 1955. 


It should be noted that at the time of this estimate the data sheet submitted 
to the JCAE in support of this project indicated that initial responses by 
bidders on procurement of the equipment implied that the cost of the electronic 
manipulators might run substantially higher than planned since this type of 
equipment had never been built by private industry before. This accounts for 
$48,000 of the increase. The balance of the increase is for the title I and title II 
A-E which is now included in the new total of $907,000. 

This project was not included in table 2A since the total cost under the 
authorization ($907,000 less $89,000 A-E work excluded) amounts to $818,000, 
which is within the 10-percent overrun authority.) 


9. Project 57-104-1. Emergency replacement of fire damages, Paducah 

Current estimate—$502,000 ($599,000 in last year’s tables). 

What are details of this project? 

Comment.—On November 11, 1956, a fire occurred in C-310, Purge and Product 
Building, at Paducah. This fire destroyed the roof and did a considerable amount 
of equipment damage to electric switch gear and operating control devices. As 
this building was vital to centinuing operation of the Paducah cascade replace 
ment of the roof structure and rehabilitation of damaged equipment was initiated 
immediately under the authority of section 104 of the authorizing legislation. The 
present estimate is essentially the final cost as rehabilitation is completed and 
final costing of the work is in process. The Joint Committee was advised of this 
incident and the planned rehabilitation in letters on November 27, 1956, and 
February 26, 1957. 


10. Project 56-a-1. Production or development plants or facilities 


Increase 


Only 25 percent overrun authorized. What was basis of $21,741,000 estimate at 
October 21, 1955 (per table 2A, p. 12) start of construction? 

Comment.—At the time of start of this project in October 1955, there were ll 
subitems totaling $21,241,000. This total was well within the legal authorization 
of $20 million plus 25 percent (total $25 million). Due to overruns in two of the 
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subprojects three other items which had not been started were deleted from the 
list. The $21,741,000 shown in table 2A should have read $21,241,000. 
A listing of subprojects with cost estimates in October 1955, compared to cur- 
rent estimates is as follows: 
[In thousands of dollars} 





Subproject Estimate at Estimate 
time of start | (Feb. 1959) 


Rocky Flats, Colorado expansion $21, 140 
Fabrication facilities, Savannah River : 
Sandia, Albuquerque: 
Plastics facility. aeee 133 
Sn ene ecudanisnatdicgnaatianephenavminigima hal 198 
Shock cord facility Res 7 187 
Tess GAG... 2 . 255 
Laboratory building 
Las Alamos, air gun 174 
Livermore, Calif.: 
Diagnostic, design and development facility 
Fabrication and assembly facility 


1 Dropped. 


It can be noted the cause for the overrun was due to the first two items whose 
increases occurred after the start of the other subprojects. Also at the start of 
each Subproject a reevaluation of all items was made to determine if the total 
was still within the authorized limit. 

The Rocky Flats plant was initially estimated at $13.5 million. This esti- 
mate was made by the Dow Chemical Engineers, the operating contractor. 
About 5 months later the AE, with designs 30-50 percent complete, estimated 
the cost at $18.5 million. The estimate upon 99 percent completion of design and 
with construction 50 percent complete, in late August 1956, went to $21.3 million. 
It should be pointed out in connection with early estimates that this was a new 
and different type plant for which there was little or no experience on which to 
base early estimates and that it had to be constructed on the most rapid sched- 
ule. It was necessary that construction proceed even as design was worked 
out. This project did not change in scope during these cost increases. How- 
ever, the initial estimate as to complexity, cost of materials, etc., was consid- 
erably understated. 

The Savannah River Facility was initially estimated at $4.4 million. Due 
to safety requirements and technical difficulties not originally anticipated, it 
was necessary to increase the estimate to $6.3 million. This change occurred 
in March 1957. 

(Additional classified information submitted separately.) 


Table 2A 


11. Project 56-b-8. Surface ship reactor facility 


$25.0 million authorized 
35.0 million authorized 


—. 


10.0 million increase 


Only 25 percent overrun authorized—give basis of $29.8 million estimate at 
April 3, 1956, at start of construction (per table 2A, p. 12). 

Comment.—The original estimate for the large ship reactor prototype plant 
was $25.0 million when physical construction was initiated in April 1956. This 
estimate was based upon costs incurred in the construction of submarine ther- 
Mal reactor MK I and II reactor plants and upon early estimates of the pres- 
surized water reactor at Shippingport. This original estimate later was in- 
creased to $29.8 million based upon a review of all phases of the project in the 
light of contract prices for procurement of materials and components that were 
higher than originally anticipated and upon construction experience at Ship- 
Pingport. Both of these early estimates for the AlW plant were based upon 
certain preliminary machinery arrangements and design assumptions, partic- 
ularly with regard to reactor plant fluid, instrumentation and control systems, 
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which were later modified as detailed designs were developed. Furthermore, 
estimates of installation costs were low because they anticipated labor rates 
and trade practices that subsequently did not prevail. 


Table 3A 


12. Project 56-104—-1 Pressure vessel, Beta 2 facility—Oak Ridge 


Started January 10, 1956—completed. 

Cost $653,000. 

What are details on this project? Started January 10, 1956—completed since 
last year—estimated at $667,000 in last year’s table. 

Comment.—On January 10, 1956, a pressure vessel used in fabrication rup 
tured in use. The vessel was completely destroyed with most of the utility aux- 
iliaries also being damaged. As the vessel was essential to continue production, 
work was immediately initiated to remove the old vessel, reconstruct the vessel 
housing and procure a new vessel. This was accomplished under the authority 
of section 104 of the authorizing legislation and the Joint Committee was so 
advised by letter of February 2, 1956. The present estimate of $653,000 repre 
sents final cost. 

Table 8B 


18. Projects undertaken under authority existing prior to 1954 act—To be com 
pleted in current fiscal year 
Explain why these projects are just now being completed. 


331-3002—Demolition of vacated structures 
442-4008—Three hot caves, ANL 

441-5011—Increased chemical processing plant capacity 
443-5003—Army package power reactor No. 1 
444-2001—Submarine thermal reactor 


Comments.— 

331-3002 Demolition of vacated structures: This project will not be completed 
for several months since it will be necessary to complete new structures prior 
to relocating personnel presently occupying the buildings being vacated in tech- 
nical area I. The new Sigma building, which will house most of the personnel 
from these buildings is expected to be completed by midsummer. As soon as 
the Sigma building is ready for occupancy, personnel will be moved from the 
temporary buildings and demolition will continue. Some further delay may 
result, however, due to contamination which makes demolition extremely slow. 

442-4008 Three hot caves, ANL: The three hot caves, ANL, project 442-4008, 
is completed. However, because of a $592 outstanding commitment representing 
a claim awaiting settlement, the project has not been closed out. Closeout is 
estimated by the end of fiscal year 1959. 

441-5011 Increased chemical processing plant capacity: The increased chemi- 
cal processing plant capacity, project 441-5011, is essentially completed. The 
project has been held open pending the completion of finishing details and the 
settlement of outstanding claims. All subprojects under physical construction 
as a part of this project have been completed to the extent of useful occupancy. 
Completion of all construction and closing of the construction contract is planned 
for the end of fiscal year 1959. 

443-5003 Army package power reactor No. 1: Although this plant began op 
eration early in calendar year 1958, it has been necessary to delay closeout of 
the project pending procurement of a steam generator to overcome the short- 
comings of the original one. During construction of the plant, it was determined 
that 304 stainless steel, which was used in the steam generator tubes, was 
highly susceptible to chloride stress corrosion. The effect of such corrosion on 
the operation or the life of the generator could not be determined experimentally. 
but a complete failure appeared possible. In order not to jeopardize the target 
date for plant completion, it was decided to install the original steam generator 
with the 304 stainless tubes, to investigate materials which would overcome thi* 
problem, and to procure a standby unit as soon as possible. 

In February 1958 Alco Products, Inc., under a fixed-price contract for $12,724 
undertook the design of a new generator. The design of the new generator was 
completed in June 1958. Subsequently, in February 1959, a fixed-price contrat 
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for fabrication of a bimetallic generator, which should afford the required cor- 
rosion resistance, was awarded to the Condenser Services & Engineering Co., Inc., 
Hoboken, N.J., at a cost of $84,863. Delivery is scheduled for December 1959. 
It is planned to close out the project after delivery of the new generator. 

444-2001 Submarine thermal reactor: When the submarine thermal reactor 
Mark II (Nautilus) reactor, was transferred to the Department of the Navy, 
a joint agreement with the AEC provided for funding from the construction 
project, required modification and component replacement during a trial period. 
This agreement was based on the fact that the Nautilus was the first submarine 
propelled by Atomic Energy and it was anticipated that modifications would 
be required during a shakedown period. This is in accordance with the usual 
Navy Department procedure on construction of ships whereby funds are held 
available until conclusion of sea trials and a period of operation to take care 
of required modifications. Some of the funds subsequently committed for this 
purpose were for long-lead-time items on which fabrication delays have been 
encountered. It is expected that all costs funded from the construction projegt 
for the component replacement and modifications will be completed during the 
current fiscal year. 


Table 6C (projects for which money is available, pp. 24-26) 


1}. Project 59-d-8. Fast reactor safety testing station—Nevada test site, 
$1,367,000 

“Deferred due to changes in programatic requirements.” 

Nature of change? Is project still desired? Should authority be rescinded? 

Comment.—This project was authorized to provide a general fast reactor 
experimental facility with flexibility to accommodate experiments of fast reactors 
of various types to further insure the safety of fast reactors for civilian power 
generation. One of the Commission’s power reactor programs which required 
this facility was that at the Los Alamos Scientific Laboratory on the develop- 
ment of molten fueled reactors of the LAMPRE (Los Alamos molten plutonium 
reactor experiment) type. 

When this project was authorized, it was planned that the LAMPRE program 
would proceed directly with LAMPRE II, and would require this test facility to 
perform proof testing. Subsequent to authorization, the LAMPRE program 
was reviewed, and it was determined that more research and development work 
should be done before moving ahead with experiment fabrication. Therefore, it 
was decided to defer construction of this facility until the results of additional 
research and development work was known. 

The project is still desired, and authority should not be rescinded, in view 
of the continued work at Los Alamos which may require this facility construc- 
tion at a later date. 


15. Project 58—b-—5. Additions to scrap plants, various sites, $1.5 million 


“Requirements under study by AEC” but Table 1A, page 3, shows current esti- 
mate as $500,000. 

What is basis for new estimate of requirements now being studied? 

Comment.—This project as originally authorized provided for additions to 
existing scrap facilities at one or both of the feed materials sites. The project 
was initially requested because scrap generation was increasing rapidly with 
the transition to hollow-type slugs and generally greater activity in uranium 
fabrication. At the time this project was authorized, the existing scrap plants 
were not able to keep abreast of present generation of scrap. The original 
project was an order to magnitude estimate of modifications required to increase 
capacity. As a result of the development program, capacity of the existing 
scrap plants was increased considerably by changes to flow sheets and minor 
equipment changes. These development results have kept pace with the in- 
creased generation of material. 

The present estimate of $500,000 is again an order of magnitude estimate 
of the extent of additional scrap facilities required. This estimate provides 
for a scrap processing line in an existing facility to handle slghtly enriched 
scrap being generated in the fabrication of fuel elements for reactors. As this 
program is just getting underway, the volume of scrap has not been great and 
it has been batched through existing scrap facilities. However, due to problems 
of criticality and crossovers it may be necessary to construct separate facilities 
to process the slightly enriched scrap material. Development work is cur- 
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rently underway to evaluate various alternatives to determine if existing facil- 
ities may be used or whether additional facilities may be required. 


Table 7 
16. 


According to information furnished the committee by AEC, it appears that 
you actually obligated $46,500,000 less at June 30, 1958, for construction than 
you estimated you would. This would seem to represent a further slowdown 
in 1958 in the initiation of authorized projects. On May 9, 1958, you estimated 
that $111 million would remain unobligated at June 30, 1958, whereas the 
actual amount unobligated ended up at $157,500,000. 

Which projects made up this $46,500,000? Was the slowdown on a technical 
or financial basis? 

Comment.—The difference between the amounts planned and actually obli- 
gated was caused by delay in getting work under contract in 1958 and resulted 
ih increased availability and obligations in 1959. 

A list of the major projects making up this difference follows: 








Project Title 
No. 








SPECIAL NUCLEAR MATERIALS 





58-b-4___.| Improvements to production and supporting installations, Hanford, Wash., and | $2, 661,00 
Savannah River, S.C. 

58-b-7_.._| Reductions in fire hazards—gaseous diffusion plants, Oak Ridge, Paducah, and 5, 798, 000 
Portsmouth. 

57-a-5 ___| Additional waste disposal system, Hanford, Wash 

226-1016..| Production reactor facilities 

226-1020..| General site development facilities 

Transfer appropriations - _- 


WEAPONS 


.-| Weapons production and development plant 
.-| Manufacturing plant expansion, Albuquerque, N. Mex---.---------------------- 
we a 5 expansion 


eapons development and engineering facilities, Liv ermore, Calif 


REACTOR DEVELOPMENT 


58-e-6.._-| Project Sherwood plant 
ea Waste calcination system, National Reactor Testing Station, Idaho 


SBR 


58-e-15 Plutonium recycle e xperimental reactor 
58-111....| Cooperative power reactor demonstration program 


57-c-3....| Modifications and expansion of aircraft nuclear propulsion ground test facilities, 
area No. 1, Idaho. 


Nuclear powered merchant ship reactor 
Fast power breeder pilot facility (EBR-ID 


B skz 
$8 2225 


= 


PHYSICAL RESEARCH 


57-h-5....| Cosmotron target area, Brookhaven National Laboratory 
EN W..ccostt Tee GEN UE ee |  aeebadcaunakeonasaeen 
General plant projects_..............- scnpisidsuneddbbedamapadedentbvedbcabscdastd 


Total of major projects 


U.S. ATomic ENERGY COMMISSION, 


Washingon, D.C., April 18, 1959. 
Hon. Cuet Hovirrep, 


Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. Howirrecp: The enclosures provide answers to the questions which 
were given to us at the March 24 session of hearings on our proposed 1960 
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authorization bill. Enclosure 1 provides comments on all the questions; en- 
closure 2 provides additional information of a classified nature on the question 
pertaining to project 56—a-1, production or development plants or facilities. 
Sincerely yours, 
A. R. LUEDECKE, 
General Manager. 


AtoMIc ENERGY COMMISSION COMMENTS TO QUESTIONNAIRE HEADED “POSSIBLE 
QUESTIONS ON PROJECTS PREVIOUSLY AUTHORIZED” 


Referring to the AEC tables “Status of construction projects and other data for 
use in conjunction with the fiscal year 1960 authorization bill” 


1. Gas-cooled reactor and projects added or increased by the Joint Committee on 
Atomic Energy in the 1959 authorization act 


The above-mentioned projects total $244,800,000. Information furnished the 
committee by the AEC indicates that the amount apportioned for these projects 
to date totals $38, 918,000, and the amount obligated was only $13,962,000. This 
seems rather low, even considering the fact that construction is stretched over 
a period of 3 or 4 years. 

Comment.—The foregoing compares apportionment of $38,918,000 and obli- 
gations of $13,962,000 with authorizations of $244,800,000 for selected projects 
included in the 1959 authorization act. At the outset it should be noted 
that of this amount authorized, the Congress in 1959 appropriated $89,750,000 
or $155,050,000 less than the amount authorized. For some projects it was indi- 
cated that additional funds would be appropriated in subsequent years, and for 
other projects it was expected that the Commission would apply savings or such 
other funds that might become available toward funding the projects authorized. 

There follows comments on each of the specific projects listed in the Joint 
Committee’s tabulation. The amounts shown are those included in the tabula- 
tion. The comments following outline the status of the projects. 


Special nuclear materials program 


(As reported on the questionnaire) 


Program, project No., and title Amount Amount Amount 
authorized | apportioned | obligated 


| 


§-a-5. Production reactor facility for special nuclear materi- 
als, convertible type, Hanford, Wash $145, 000,000 | $10, 000, 000 $2, 300, 000 


Comment.—Of the $145 million authorized, $45 million was appropriated, 
thereby being available for apportionment and obligation. We have now re 
ceived an apportionment of the entire $45 million and are issuing invitation for 
long-lead-time procurement items and making final selection of the construction 
contractor. The obligations will increase rapidly and by the end of the fiscal 
year approximately all of the $45 million should be obligated. 


Reactor development program 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


5§-d-10. Gas-cooled power reactor $51, 000, 000 $6, 000, 000 


Comment.—As a result of design investigations, the Commission has deter 
mined that a reactor smaller in size with greater experimental flexibility than 
that originally planned should be built. Revised authorization is beng re 
quested to permit construction of such a reactor. Title I design work for this 
reactor has been accomplished under the operating appropriation and is essen- 
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tially complete, except for some redesign to incorporate the greater experi- 
mental flexibility. 


Program, project No., and title Amount Amount Amount 
| authorized | apportioned obligated 


59-d-12. Design and engineering study of a heavy water 
moderated power reactor $2, 500, 000 $932, 000 


Comment.—Sargent and Lundy have completed the first two phases of the 
design study (evaluation and selection of an optimum concept and title I type 
design on the selected concept). A report on this work has been submitted and 
is under evaluation in the Commission. The contract has been amended to 
provide for continuation of specific areas of work during evaluation of the re 
port and the total amount obligated has been increased to $1,405,000. Follow- 
ing evaluation of the report, a determination will be made with respect to con- 
tinuation of the design study into additional phases of work which may require 
obligation of a part or all of the balance of the $2,500,000 authorized for this 
project. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


59-d-13. Design and engineering studies of two large-scale 
power reactors and one intermediate size prototype 
power reactor | $6,000, 000 $6, 000, 000 $1, 500, 000 


Comment.—The initial obligation of $1,500,000 provided $500,000 each for 
initiation of these studies. Reports have been received from each contractor 
and are now being evaluated by the Commission. The contractors have been 
authorized to continue work during this evaluation period on specific areas, and 
an additional $700,000 has been allotted to field offices for obligation. 

Contracts are as follows: 


Initial Additional 
Concept Contractor Obligation amount 
allotted 





Pressurized water | Stone & Webster and Combustion- $500, 000 $200, 000 
| Engineering. 

Boiling water Ebasco-G.E 200, 000 

Organic moderated Bechtel-AT.... .sncscn se nenewse sce ; 300, 000 


700, 000 


The remaining $3,800,000 of the total authorization of $6 million for this project 
is available to be applied, as required, for continuation of the design studies into 
advanced phases and to apply further effort to areas requiring additional work. 
Decisions in this respect will follow review and evaluation of the reports received 
from the contractors. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


59-d-14. Design and engineering studies of a power reactor of 
advanced design capable of utilizing nuclear super- 
$720, 000 $250, 000 


Comment.—The design and engineering study is underway by the Puerto Rico 
Water Resources Authority and its subcontractor, General Nuclear Engineering 
Co., and an interim report has been received. This report is being evaluated by 
the Commission and the contractor is completing the study. Continuation of the 
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study beyond that covered in the present contract may be provided under the 
$500,000 of authorization unused to date. 





| 
Program, project No., and title Amount | Amount Amount 
authorized | apportioned obligated 


59-d-15. Metals and ceramics research : ORNL, | 
Tennessee $6, 500, 000 | $500, 000 


Comment.—This project was one that was added to the fiscal year 1959 Au- 
thorization Act by the Congress. No funds were provided on the basis that this 
project could be funded from savings in other projects. It was not determined 
until February 1959 that sufficient funds were available for construction of this 
building. A-E work has been initiated under contract with Giffels & Vallet, 
Inc., upon completion of which construction will be initiated. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


§9-d-16. Metals process development plant, Ames, Iowa ; $5, 000 
' 


Comment.—This project was one which was added by the Congress to the 
fiscal year 1959 Authorization Act. No funds were appropriated with the intent 
that the project be funded from savings in other projects. Funds for construc- 
tion of this facility became available in December. Title I and II A-E work are 
nearly complete. Procurement and site work will be initiated within the next 
few weeks. 

Physical research program 





Program, project No., and title Amount Amount Amount 
authorized apportioned obligated 


Comment.—The amount of $800,000 apportioned and obligated for this proj- 
ect represents the total funding that is required for the segment of the project 
planned and to be undertaken during fiscal year 1959. The balance of the proj- 
ect will be undertaken in fiscal year 1960. Funding has been requested in the 
Commission’s fiscal year 1960 budget request. 


Program, project No., and title Amount Amount | Amount 
authorized l° apportioned obligated 





59-e-3. Two accelerators, beam analyzing system and magnet, 
Pennsylvania State Univ ersity, Pennsylv ania 


Comment.—This project is 1 of 13 authorized by the joint committee in fiscal 
year 1959 and is unfunded as a result of priorities established by the Commis- 
sion within the $15 million appropriated by the Congress for this group of 
projects. 

As a result of discussions between Pennsylvania State University and Commis- 
sion representatives, a revised proposal was submitted to the AEC on February 
8, 1959. This proposal is now being reviewed by scientists of particular compe- 
tence in Commission laboratories and in universities. If the reviewers indicate 
that the proposal would make a significant contribution to the Commission’s 
Tesearch program, favorable action may be taken. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


e+. Cyclotron, UCRL b $500, 000 $500, 000 


41000—59—-—-26 
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Comment.—The amount of $500,000 obligated under this project is for the per- 
formance of design work which is now underway and on schedule. Building 
construction is scheduled to start in July 1959. 


. 
Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


59-e-5 Central research laboratory addition, ORNL $3, 500, 000 $3, 253, 000 $2, 519, 000 


Comment.—This project has been let under contract at a completion cost of 
$3,057,000, which now represents the current estimate for the project. It is 
expected that construction will be completed March 1, 1961. The difference be- 
tween the current estimate and the amount authorized represents savings which 
have been applied to Project Sherwood requirements at Princeton University. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


59-e-6. Chemistry building addition, University of California 
radiation laboratory $2, 000, 000 $2, 000, 000 $2, 000, 000 








Comment.—Reported as completely obligated. 





' ; | 
Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


59-e-7. Chemistry hot laboratory, ANL $4, 400, 000 


Comment.—This project is one of 13 authorized by the Joint Committee in 
fiscal year 1959 and is unfunded as a result of priorities established by the Com- 
mission within the $15 million appropriated by Congress for this group of 
projects. The project was deferred on the grounds that a delay in starting 
construction would not be seriously detrimental to the Commission’s research 
program in heavy elements. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 





59-e-8. Expansion of stable isotopes production capacity, 
ORNI $900, 000 $450, 000 


Comment.—The amount of $450,000 obligated under this project is for the 
performance of preliminary and detailed design, and for the procurement of 
necessary equipment. Award of a construction contract providing for the 
requisite building modifications is awaiting removal of Sherwood facilities 
currently occupying the site needed for expansion of the stable isotopes produc- 
tion capacity. The balance of the funding under this project is currently planned 
for obligation during September or October 1959. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


59-e-9. High-energy physics building, Columbia University_-_ $500, 000 $500, 000 $500, 000 
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Comment.—Reported completely obligated. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 





59-10. Particle accelerator program addition, Harvard, 
MIT accelerator $1, 300, 000 


Comment.—Reported as completely obligated. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


5¢-e-11. High fiux research reactor, BNL, (design engineering 
and advance procurement) 


Comment.—The Brookhaven National Laboratory is in the process of preparing 
a preliminary proposal for this project which they expect to complete within 10 
days. Upon approval of the proposal by the Brookhaven area office, the $750,000 
apportioned for this project will be obligated under the Commission’s contract with 
the Associated Universities, Inc. Associated Universities, Inc., will then subcon- 
tract for the architect engineering work on the reactor. A pending authorization 
amendment, (H.R. 5106, S. 1194) would provide authorization of an additional 
$9 million for construction. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 


50-e-12. Research and engineering reactor, ANL, design and 
GROIN O NG ninkics sisi dead. Te ee 


Comment.—This project was deferred on the basis that it would no longer be 
adequate for the needs of the laboratory. Argonne is currently studying the 
type of research reactor which would best meet the requirements of their 
physical research programs. Their studies indicate that the most desirable 
reactor is one having a higher flux than that proposed in this project. 


Program, project No., and title Amount Amount Amount 
authorized | apportioned obligated 





59-e-13. Van de graaff accelerator, ANL, Illinois. ; 0 


Comment.—This project is one of 13 authorized by the Joint Committee in 
fiscal year 1959 and is unfunded as a result of priorities established by the Com- 
mission within the $15 million appropriated by Congress for this group of 
projects. In deferring this project, it was recognized that a machine of this 
type would permit more efficient utilization of the Argonne physical research 
program personnel in an energy field not otherwise available to them; however, 
the project was not considered of sufficient urgency to require its inclusion in 
the 1960 budget. 


Program, project No., and title | Amount Amount Amount 
authorized | apportioned obligated 


5-e-14. Cyclotron, ORNL $3, 000, 000 $3, 000, 000 $776, 000 


iss: . | 


Comment.—The $776,000 obligated under this project is for the performance of 
design work which is now underway and on schedule, and also for some advanced 
procurement. It is anticipated that design will not be completed until August 
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1959, at which time a construction contract will be let, obligating the balance 
of the funds under this project. 





Program, project No., and title | Amount Amount Amount 
| authorized | apportioned | obligated 





59-e-15. Research reactor, Ames Laboratory . 5 0 


Comment.—This project is 1 of 13 authorized by the Joint Committee in fiscal 
year 1959 and is unfunded as a result of priorities established within the $15 
million appropriated by Congress for this group of projects. In deferring this 
project, it was recognized that the proposed reactor would be a useful research 
tool for the Ames staff; however, it was not considered to be sufficiently 
urgent for inclusion in the fiscal year 1960 budget since Ames could continue to 
use other Commission facilities for irradiations for their research work without 
serious detriment to progress in the program. 


2. Project 59-g-2 IAEA research reactors and laboratory equipment. 


Authorized 
Current estimate 


Decrease 


Explain decrease. What is the current status of the project? 

Noted in table 6C (p. 25)—‘“Delayed pending negotiation of administrative 
arrangements with IAEA.” 

Comment.—Discussions with the Agency, which have been held in an effort 
to define precisely the type of donated facility which would be most beneficial 
and useful, have identified a possible method of implementation of the U.S. offer. 
At present, it appears that the laboratory portion of the offer, which would be 
constructed in Vienna, is a definite possibility. As the Austrian Government is 
constructing a research reactor near Vienna, the Agency may be able to obtain 
reactor access and may make it unnecessary to proceed with construction of the 
reactor portion of the offer at this time. As a result of this possibility, the 
estimate has been reduced by $1.0 million. 


8a. Project 58—b-6 Additions to gaseous diffusion plants 


Million 
Authorized . 


Current estimate 


IO ica icine ates te sent esate es ta lin aa i tralia ae! 4.48 


Why decrease? Presumably decrease in scope of work. Does this mean less 
production? Does it mean less efficient production? Last year’s tables, page 20, 
stated deferred until after 1959. Has it now been reduced in scope? Table 6C 
this year, page 26, states “requirement under study by AEC.” How can you 
furnish an estimate then? 

We understand also that this improvement program has been slowed down. 
Was this slowdown a result of Bureau of the Budget action to reduce annual 
expenditures on the program? If improvements can be made, shouldn’t they be 
made as soon as practicable? 

Comment.—This project was originally authorized to provide increased 
eapacity in the cascade cooling systems to accommodate modifications in opera- 
tions at all three sites. Sufficient experience has been gained at Oak Ridge and 
Paducah in such operation that it now appears that increases in cooling system 
capacity will not be necessary. At Portsmouth, there has been insufficient ex- 
perience to determine whether the increased capacity will be required. The re- 
duced estimate provides for increased capacity at Portsmouth, should it be 
required. 

In our letter to the Joint Committee on Atomic Energy, dated December 23, 
1957, we advised the committee on the basis of the accomplishments to date and 
the greater contributions of the improvements, together with the earlier availa- 
bility of larger quantities of raw materials that the goal for meeting overall 
requirements for U™ in the most economic manner could be achieved by con- 
tinuing the improvement program at a lower rate. 
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In the event that any of these conditions change, it will be possible to accel- 
erate the program within a short period. 

3b. On May 12, 1958, the General Accounting Office issued a report on a $250 
million improvement program being carried out by AEC in its gaseous diffusion 
plants. Expenditures under the program are from $20 million to $41 million 
each year. These improvements are not being capitalized, and are not being in- 
cluded in the authorization bills each year. The costs are being charged each 
year to operating costs. The GAO report concludes that the improvement pro- 
gram is such that it should be subject to authorization under section 261. 

Isn’t AEC distorting the cost of operations and consequently distorting the 
reported cost of production of enriched uranium? 

Comment.—We do not believe that treating the cascade improvement pro- 
gram as a current operating expense, rather than as an addition to capital cost 
to be depreciated over the useful life of the facility, distorts the reported cost of 
production of enriched uranium. We have carefully analyzed the effect on unit 
cost of top product if we were to capitalize the cost of the program and amortize 
it. It should be recognized that a part of the cost of this program, being in the - 
nature of normal maintenance, would in any event be expensed. Also there 
would be a substantial charge to current production cost for those items retired 
prematurely if we considered them to be retirement units. 

Taking the above factors into consideration, we find that the effect upon our 
eosts if we had capitalized these expenditures would have been a decrease in 
cost per gram of top-product uranium of 14 cents in 1956, 26 cents in 1957, 27 
cents in 1958, and 5 cents in 1959. The effect of charging off the expense cur- 
rently as contrasted with capitalizing and amortizing such expense depends, of 
course, upon the level of expense of any given year and on the volume of pro- 
duction against which such expense would be charged. Based upon the pro- 
jected expenditures for the cascade improvement program through fiscal year 
1963 and the volume of production expected during this period, we calculate that 
the effect upon cost for the period 1960 through 1963 would also be a decrease 
of about 5 cents per gram. These calculations also indicate that the effect upon 
production cost at the conclusion of the cascade improvement program would be 
to increase the cost by approximately 3 cents per gram. The insignificance of 
these figures leads us to conclude that the cost of production of enriched urani- 
um has not been distorted. 


4. Project 58—e-1. Power reactor development acceleration project 
Million 
$11, 500, 000 
7, 306, 000 


Decrease 


This is $3.2 million decrease from estimate contained in last year’s tables. It 
was indicated some of these funds might be transferred to the Operating ap- 
propriation. Explain the large decrease. 

Comment.—This was authorized as a general project in support of the reactor 
program. The reduction of $3.2 million from the estimate contained in last 
year’s tables was based on elimination of $400,000 of the amount authorized 
which had never been programed and deferral of construction of the ZPR-VI at 
Argonne National Laboratory estimated to cost $2.8 million. The decision to 
defer ZPR-VI was made in consideration of the relative emphasis to be placed 
on the short-range versus the long-range objectives set forth by the Commission. 
The project itself is still considered a necessary part of a long-range program for 
breeder reactor development and initiation of construction will be reconsidered 
at a later date. 


5. Project 58—e-8. Hot cells Million 


Authorized 
Current estimate (same as furnished in last year’s tables) 


Decrease 


Why this decrease and now asking for funds for hot cells in current bill? 
($5.0 million asked from Bureau of the Budget, $2.5 allowed.) 

Comment.—The fiscal year 1958 authorization of $3.5 million included as one 
item the first increment of the High Level Radiation Laboratory at Oak Ridge 
at an estimated cost of $1,050,000. Subsequent to preparation of the authoriza- 
tion request for fiscal year 1959 and submission of the President’s budget, a 
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decision was made to defer initiation of construction of the High Level Radiation 
Laboratory until fiscal year 1959. It was decided, therefore, that the $1,050,000 
should be programed under the fiscal year 1959 authorization request of $5.0 
million and the fiscal year 1958 program correspondingly reduced. 

The $2.5 million requested for fiscal year 1960, together with $675,000 of 
fiscal year 1959 authorization which it is expected will not be programed during 
the current fiscal year, will be applied to meet requirements to be specifically 
identified during fiscal year 1960. 


6. Project 58-f-1. Waste storage tanks, Idaho 


Million 


eseiorenee a ee eee 
Current ($2.9 million estimate in last year’s tables) 


Decrease ______-_- Stes 1, 495, 000 


Why the decrease—number of tanks, or estimated costs? Project 59-a—-4 was 
for $3.2 million for new waste storage installation Arco—same tank farm? 
Where does 59-a—4 stand? (Still estimated at $3.2 per tables.) 

Comment.—The project originally contemplated construction of four 300,000- 
gallon tanks for storing wastes generated during the processing of uranium- 
aluminum fuel. Due to program changes the number of waste tanks to be 
constructed under this project has been reduced. The project now includes 
only two 300,000-gallon tanks and a waste transfer facility to enable better 
utilization of the existing waste tanks. This combined with construction cost 
Savings enabled us to reduce the estimated cost of the project. 

Under project 59-a-4, we are planning to build waste tanks for handling 
radioactive wastes discharged from the processing of zirconium fuels. The 
design of the tanks should start in the last quarter of this fiscal year with con- 
struction to start around the first of this coming calendar year. Prior to be 
ginning the design of the subject tanks, an evaluation is being made of the 
optimum type of tank to be used. Included in this evaluation would be a study 
of corrosion, methods of reducing the waste volume and a determination of the 
optimum size tank from a construction viewpoint. Because of the corrosive 
nature of the zirconium bearing wastes, it has been necessary to build ex- 
tremely thick stainless steel tanks. The cost for storage of zirconium-bearing 
wastes, therefore, has been substantially more expensive than the storage of 
waste from uranium-aluminum separation. 


7. Project 57-a-2. Improvements to reactor instrumentation, Hanford 
Million 

Authorized 

Current ($1,295,000 estimate in last year’s table) 

Decrease 

Presumably. decrease in scope. Was this AEC reevaluation or Bureau of 

Budget forced? Was there loss of efficiency or production or safety as a result of 
scope change? 
Comment.—This project, as originally authorized, contemplated additions and 
improvements to instrumentation of the Hanford reactors. One portion con- 
templated in the original project has been eliminated because the development 
to date has not resulted in the type of instrumentation desired. 

The present instrumentation is performing adequately and no loss in forecast 
production will result from this decision. Development work continues in this 
area of instrumentation with the objective of further improvements in perform- 
ance and safety. 

The decision to eliminate this feature of the project was a joint AEC- 
contractor decision. 

(Additional classified information is being separately furnished. ) 


8. Project 57-a-3. Improved high-level waste handling system, Savannah River. 
- Million 

Authorized 

UNION A pace AU MOR OPL, RIE DRI) a een 

Decrease 


Change in scope? If decreased quantity, explain in view of apparent growing 
problem of waste disposal, particularly high-level wastes. 
Comment.—The reduction in estimate does not involve a change in scope. Rather, 
it involves economies in construction and advances in development as explained 
below. 
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This project provided for waste tanks and/or concentration facilities as re- 
quired to meet forecast waste storage requirements. Although the original waste 
tanks at Savannah River were of a more costly construction in order to provide 
for long-term storage of a high-activity wastes, it has now been determined that 
when sufficiently cooled (aged) such wastes may be concentrated and stored 
safely in more cheaply constructed tanks. This development will also permit the 
reuse of high-cost tanks. Under another project authority (project 1017 reactor 
products separations facilities) four low-cost waste tanks have been constructed 
and a waste evaporator is being installed in the F separations area. Based on the 
cost experience in F area, it is estimated the H separations area can be provided 
four similar tanks (1,300,000 gallons each) at a cost of approximately 44 cents per 
gallon, and that an evaporator can be installed at approximately $700,000. This 
permitted a reduction of $2 million in the original cost estimate of this project. 


9. Project 57-a—5. Additional waste disposal system, Hanford 

Million 
Authorized 
Current (4.99 in last year’s tables) 


Decrease 


Explain decrease, if in size, how possible in view of waste disposal problems? 

Comment.—The reduction in the estimated cost for this project primarily re 
flects the fact that separatjons, waste concentration, and waste storage tech- 
nology have improved substantially in the past few years, thereby allowing us 
to postpone the need for additional Purex tank farm construction for at least 
a few more years. As a result of this, the tank farm portion of the project 
has been eliminated. In both Redox and Purex there has been a change in 
the flow sheet. As a result, much less waste is produced per ton of uranium 
processed. It has proven possible and safe to allow the waste tanks to boil 
thereby permitting a very considerable concentration of the waste and a re 
duction in the volume that needs to be stored. Another factor is the develop- 
ment of a process for concentrating the fission product activity in some of the 
older waste tanks thus requiring fewer tanks. The funds presently obligated 
for this project will be used as follows: 

Million 

Transfer facility for nonboiling wastes, Redox 
Additional facility for Redox tank farm wastes 
Liquid waste handling facilities UO, plant 
Test wells, 216 BC crib area 
Interim waste crib, Purex 
Crib and test wells for 234-235 wastes 
Backup water supply 
Instrumentation 241A tank farm 
Pu recovery from plant waste 
Expanded leak detection in existing tanks 
Additional cribs and test wells 385, 
Waste volume reduction 100, 000 


10. Project 57-b-2. Weapons assembly plants Million 
Authorized 
Current (13.388 in last year’s tables) 


Decrease 


Explain almost 50 percent decrease. This project is included as an active 
project. Hasn’t it been completed? 

Comments.—This project was originally planned for three locations in $5 
million increments each. These locations were Amarillo, Tex., Burlington, lowa, 
and one undetermined site. Based on subsequent changes in requirements and 
the engineering on capacities of structures it was possible to drop the undeter- 
mined location and scale down the size of the Amarillo and Burlington additions. 

The project is essentially complete and in operation except for installation 
of a large hydrostatic press at each site. 


11. Project 57-c-?. Project Sherwood 
, Million 
Authorized 

Current ($1,025,000 estimate in last year’s tables) 


Decrease 
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Explain decrease. Could this unused amount be used to do the work covered 
by the $500,000 disallowed by the Bureau of Budget this year? 

Comment.—Project Sherwood plant was budgeted at $2 million to cover con- 
tingent requirements, not specifically known at that time, but which might 
develop during the year. Funds totaling $979,000 were applied to Sherwood 
requirements at Princeton (facilities modifications) and at Los Alamos Scien- 
tific Laboratory (modifications and additions to electrical and water systems 
and an addition to house the condenser bank). It is considered that the amount 
estimated for 1960 will be sufficient to meet the construction requirements of the 
Sherwood program which is viewed now as being a more fundamental research 
program rather than in the advanced developmental stages. 


12. General 


Large number of items authorized 4 or 5 years ago still show the original cost 
estimates. Examples are: 
56-j-2. Hospital, Oak Ridge, $2.9 million. 
56-f-3. New sigma laboratory, Los Alamos, $5.1 million. 
57-f-1. Metallurgy laboratory, Livermore, $2.27 million. 
d57-c—5. Expended core handling and service plant, Idaho, $4.75 million. 
57-a-6. Charging and discharging system, Hanford, $3.45 million. 
In addition number of 1955, 1956 and 1957 projects are still listed as active but 
not yet completed. Are they really active? 

Comment.—All projects except 57-a-6 reflect obligations to June 30, 1958, 
which, together with allotments issued this fiscal year support the current esti- 
mated cost. 

Project 57—-a-6 is shown on table 6C with the notation “preliminary engi- 
neering underway.” Prior to initiating construction of this project, we deter- 
mined that it would be desirable to prototype the project and are operating a 
112-tube demonstration unit which is being used for routine charge-discharge. 
Present evaluation indicates that a full pile system in the C reactor is feasible 
and desirable. The Hanford Operations Office has advised that it plans to sub 
mit a project proposal late in this fiscal year for initiation of design and pro- 
curement of this system. No information is available at this time to indicate a 
change in the estimated cost. , 

With the exception of those projects indicated on tables 3A and 3B which show 
projects completed or to be completed this year, respectively, all projects are 
active from the standpoint of financial completion. As is noted below, many 
are also still active from a construction or engineering standpoint. 

These projects frequently, by their very nature, have a long construction period 
and many are also of a developmental nature which tends to keep them open. 
Among the specific factors that affect the duration of these projects are: 

(a) The development, improvement and adjustment of installed equip- 
ment; 

(b) The numerous cleanup items including correction of minor deficien- 
cies which are the responsibility of the contractor ; and 

(c) Claims. 

Of the forty-two 1957 projects listed as active during the current fiscal year, 
four are included on table 3A as being complete and one is included on table 5 
as being proposed for rescission. Our internal reports indicate that progress 
in construction or engineering, or both, was made during the month of February 
on 19 of the remaining 37 projects. 

The twenty-one 1956 projects listed as active during the year on table 1A 
include one project which is also listed as complete on table 3A. Ten of the 
remaining 20 projects showed progress in construction or engineering, or both, 
during February. 

Table 1B lists 29 pre-1956 projects as still open during the current year. 
Twenty-two of these are also listed on table 3B, indicating that we expect to 
complete them during this fiscal year. Progress in construction or engineering 
or both was made on three of the remaining seven projects during February. 

On all the projects discussed above, as well as on those projects more recently 
authorized, continuing follow-up is being maintained with the objective of deter- 
mining in each case why projects reported as physically completed cannot be 
financially closed. 


13. Table 6C (projects for which money is available) , pages 24-26 


Project 59-g-3. Gamma process development irradiator “Determination to be 


made whether project will be constructed by AEC or private industry,” $1.6 
million. 
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What is the exact status of this determination? 

Comment.—The status of this project may be summarized as follows: On 
November 26, 1958, the Commission requested an expression of interest by 
industrial concerns in cooperating with the Commission in the establishment 
of a Gamma Process Development Irradiator. Notice of interest was to be sub 
mitted to the Commission by December 31, 1958. Four companies (Lockheed 
Aircraft Corp., Water Kiddie Constructors, Avion Manufacturing, and a group 
of companies identified as the CEM group comprised of General Aniline & Film 
Corp., Emerson Radio & Phonograph Co., and Revere Copper & Brass Co., 
responded to the invitation). Meetings with Lockheed and Walter Kiddie have 
been held. In view of information developed at the meeting with Walter Kiddie, 
additional time has been granted in order to accumulate further data. A meeting 
with the CEM group is planned within the next few weeks. A meeting with the 
Avion Manufacturing is still pending. 

Aprit 17, 1959. 
Mr. A. R. LUEDECKE, 
General Manager, Atomic Energy Commision, 
Washington, D.C. 


DEAR Mr. LUEDECKE: Information furnished the Joint Committee in January 
1959, by AEC was that AEC’s fiscal year 1960 budget would include a request 
for $75 million for the production reactor authorized by project 59—a-—5 of Public 
Law 85-590. This amount, added to the $45 million appropriated for fiscal 
year 1959, totals $120 million of the $145 million authorized for this project 
We would appreciate being advised as to the status of this project, including any 
plans you may have with regard to requesting appropriation of the remaining 

25 million. 
Sincerely yours, 
CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation. 


U.S. Atomic ENERGY COMMISSION, 
April 22, 1959. 
Hon. CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. Horirietp: Reference is made to your letter of April 17, 1959, inquir- 
ing as to the status of Project 59-a-—5, production reactor facility for special 
nuclear materials, convertible type, authorized by Public Law 85-590. The 
total funds appropriated for fiscal year 1959 ($45 million) have been allotted to 
our Hanford Operations Office. These funds will be used for design, long 
leadtime procurement items and initiation of construction. The fiscal year 1960 
budget request for $75 million is required for construction and additional pro- 
curement. In addition, we tentatively plan to request appropriation of $20 
million in fiscal year 1961 and the remaining $5 million of the authorized amount 
of $145 million in fiscal year 1962. 

Burns and Roe has completed about 8 percent of the detailed design for the heat 
dissipation plant and General Electric has completed about 4 percent of the 
detailed design of the reactor and 6 percent of the overall design. Major design 
effort is being concentrated on those items of process equipment which involve 
long leadtime in production. Negotiations have been initiated with Kaiser 
Engineers for a CPFF construction contract. 

Our schedule still provides for completion of construction and startup of the 
reactor in about September 1962. As design, major procurement and construc- 
tion progress, this schedule will be reexamined and refined. 

Sincerely yours, 


A. R. Lurepecke, General Manager. 


(Whereupon, at 4:35 p. m., Tuesday, March 24, 1959, the committee 
adjourned, to reconvene subject to the call of the Chair.) 
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WEDNESDAY, MARCH 25, 1959 


ConGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION, 
Jornt CommitTer on Artromic ENERGY, 
Washington, D.C. 

The subcommittee met at 10:45 a.m., pursuant to call, in room F-88, 
the Capitol, Hon. Chet Holifield presiding. 

Present: Representatives Holifield (chairman of the subcommit- 
tee), Durham, Van Zandt, Bates, Price, and Westland. 

Senators Anderson, chairman of the full committee, Gore, Dwor- 
shak, and Hickenlooper. 

Also present, James T. Ramey, executive director; John T. Con- 
way, assistant director; David R. Toll, staff counsel; Edward J. 
Bauser, technical adviser; and Messrs. George E. Brown, Jr., George 
F. Murphy, Richard Lunger, professional staff members, and Bernard 
V. Dvoskin, GAO consultant, Joint Committee on Atomic Energy. 

Representative Hoxirretp. Gentlemen, the committee will be in 
order. 

The Subcommittee on Legislation is meeting this morning in execu- 
tive session to receive testimony from representatives of reactor manu- 
facturers concerning proposed reactor projects. This morning we 
are scheduled to hear from representatives of Kaiser Engineers and 
ACF, concerning the gas-cooled reactor project. This afternoon 
we will hear from representatives of North American Aviation con- 
cerning the organic moderated reactor, and from Nuclear Develop- 
ment Associates, Sargent and Lundy, and Du Pont, concerning heavy 
water moderated reactors. 

It will be necessary for this subcommittee to recess promptly at 
11:30 this morning, because Chairman Anderson has scheduled a 
meeting of the full committee at that time to receive further testi- 
mony from AEC Chairman McCone concerning the proposed agree- 
ment with the United Kingdom for exchange of milieney materials 
for use in nuclear weapons. 

The first witnesses this morning are from Kaiser and ACF Co. 
Weare glad to have you here this morning, gentlemen. 

Our purpose this morning is get a rape wn on the change which 


has been made from the estimated $51 million down to $30 million, 
and the technical reasons behind that change, which was announced 
to us by AEC yesterday in open session. 

You may proceed on a little rundown on what you have done last 


year in your so-called title I, where you stand in it, and also your 
title IT. 
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STATEMENTS OF D. F. SHAW AND P. D. BUSH, REPRESENTING 
KAISER ENGINEERS, AND WILLIAM BANKS, REPRESENTING 
ACF 


Mr. Suaw. All right, sir. 

As you know, Mr. Chairman, when we were here last year we had 
completed under the first phases of our contract with the Commission 
a title I design of a natural uranium prototype reactor, and we had 
completed feasibility studies of both an optimum size natural uranium 
reactor and feasibility studies of an optimum and a prototype par- 
tially enriched gas-cooled reactor. 

At that time the cost estimate that we had arrived at for the par- 
tially enriched gas-cooled prototype was about $51 million. The size 
of that reactor was a 44-megawatt electrical prototype. 

Representative Hottrretp. Did you say 44? 

Mr. Suaw. Forty-four, yes. That size had been come upon rela- 
tively arbitrarily. Our contract called for developing the feasibility 
study on, as I recall, a 40-megawatt reactor and it came out to be 44. 

After we were here last year and after last year’s authorization bill 
was passed, we were asked by the Commission to reoptimize the par- 
tially enriched plant. 

Senator Gorn. What do you mean by reoptimize ? 

Mr. Suaw. In the first go-round we had run out calculations to tell 
us what would be the right size for a reactor for minimum power 
cost. In other words, we optimized the power cost. 

Representative Van Zanpr. Does it mean a reevaluation? 

Mr. SuHaw. Yes. When I say reoptimized, they asked us to go over 
that work again and do it. 

Senator Gore. Why do you not say that? 

Mr. Suaw. I have trouble with my words. 

We were asked to do that work over again and come up with what 
would be the technical characteristics of a reactor to produce electric 
power at the lowest cost. Then we were asked to take that reactor 
and develop a prototype reactor of the smallest size which would 
contain all of the principal technical characteristics of the big one. 
The big one had been worked out to give lowest electric power cos 
the prototype had been worked out just to duplicate the technica 
characteristics of the big plant and the prototype total cost to be the 
minimum possible, 

Senator Gore. Isit all right to interrupt, Mr. Chairman ? 

Representative Hotrrretp. It certainly is. If you clarify the situ- 
ation for me I would be very happy. 

Senator Gore. I will never attempt to do that. I will try to clarify 
it for myself. 

Representative Horirretp. Maybe in the process I will get a little 
enlightment. 

Senator Gore. Do I correctly understand you to say that you were 
— io duplicate the technical aspects of the prototype with the 
smaller? 

Mr. SHaw. No. The prototype is the smaller one. 

Senator Gore. To duplicate the technical characteristics. What is 
the difference in characteristics and aspects? 

Mr. Suaw. Let us use them interchangeably. 
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Senator Gore. First, am I correct in understanding that to be the 
case ¢ 


Mr. Suaw. Yes. 

Senator Gore. I did not understand and do not understand how you 
can duplicate the power cost. 

Mr. Suaw. You don’t. In developing a design for the optimum 
plant you work things out to give yourself the lowest possible power 
cost and from that you develop the fact, in this case for example, 
that the size reactor that it takes to do that works out to be a 215- 
megawatt reactor. It works out that the fuel enrichment is 2 per- 
cent uranium 235. It works out that the inlet gas temperature is 
500-some-odd degrees F. The exit gas temperature is 1,050°. The 
inlet pressure to the reactor is 315°, as I remember, or 350 pounds or 
something like that, and the exit is 315 pounds. 

Then you take those characteristics—the gas pressure, the gas tem- 
perature, the maximum fuel temperature, the enrichment of the fuel— 
and you then design a small reactor which has those characteristics. 
It does not have the same electric power characteristics. 

For example, the optimum plant that we developed for this purpose 
we worked out to have a probable power cost of 13.3 mills. 

Representative Horirrecp. Was that the 44,000 kilowatts ? 

Mr. SHaw. No, sir. That is the 215-megawatt optimum partially 
enriched reactor. The small-sized job, the 30,000-kilowatt prototype, 
the newest version, if it develops all the electric power it can, will 
run an electric power cost of 33 mills. But it does produce the same 
reactor operating characteristics of temperature, pressure, fuel condi- 
tions, fuel enrichment, lattice spacing, and all that. 

Representative Hotirretp, What is the enrichment? 

Mr. SHaw. 2.2 percent. 

Representative Horrrietp. The same as the 215? 

Mr. Suaw. No,sir. It isa very slight difference. 

Representative Hoxirrecp. I put down 2.2 percent enrichment on 
the 215. Did I misunderstand you? : 

Mr. SHaw. No, I have tried to oversimplify. The optimum is 2 
percent. The prototype is 2.2 percent. The reason for the difference 
1s that this allows you to reduce the size of the reactor even a little 
bit more and with that very small difference you do simulate the same 
fuel temperature conditions that you do with 2 percent in the big 
reactor. 

Representative Van Zanpr. What is the cost of this 215 optimum ? 
$30 million ? 

Mr. SHaw. Our guess as to the cost of this—prompt me. 

Mr. Banks. One estimate was $100 million. 

Mr. Suaw. $107 million. 

Representative Hotrrretp. Our legislation was for you to study a 
certain type. Then that type was in the neighborhood of 40 mega- 
watts. 

Mr. SHaw. Yes. 

Representative HoriFrep. Our authorization of funds was predi- 


cated upon that. Now tell me why you made a study of a 215,000 
kilowatt. 


Mr. Suaw. You have to do that, Mr. Holifield, in order to arrive 
at what the characteristics of this prototype plant ought to be. 
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Representative Ho.irretp. This is new to me. I always thought 
that you built your prototype and from that you extrapolated to>a 
maximum size. 

Mr. SHaw. No, sir. 

Representative Houirretp. I did not know that you designed a big 
one and came down to a little one. 

Mr. Suaw. We do not complete a design. We don’t make a com- 
plete design of the big one. We do develop the characteristics of 
the prototype using the general concepts from the preliminary studies 
of what would be the large reactor with the lowest power cost. Then 
we develop the design of the prototype to match that. 

Representative Houir1etp. I did not understand it. 

Mr. Ramey. In the hearings we held a year ago on your design 
study, they did discuss these large-scale optimized designs as well as 
the smaller one from which you would finally extrapolate your eco- 
nomic and technical information. This was intended all along, Mr. 
Holifield. 

Mr. Suaw. The progress of the work has to be that you have to first 
set up what the parameters—that is, the principal design character- 
istics—of this prototype plant have to be. The way you arrive at those 
things is to do a series of studies to reach for the lowest possible power 
cost reactor of any size, and then you make the smallest size prototype 
that can produce the same kinds of characteristics inside the system, 
not the same unit power cost. 

To trace the history again, after we saw you last year, we were told 
to set aside the idea of the 44-megawatt prototype study that we had 
made then, and instead to develop the very smallest size prototype re- 
actor which could have these same characteristics. So we made a 
feasibility study of that and on the basis of it we went on into a com- 
plete title I, which means the development of the preliminary engi- 
neering, including layouts and general arrangement drawings and 
outline specifications. 

Representative Horirretp. So you readjusted your study from the 
44,000 kilowatts down to the 30,000 kilowatts ? 

Mr. Suaw. Yes, sir. 

Representative Horirreitp, As a result of a request from the Com- 
mission ? 

Mr. Suaw. Yes. It must be pointed out that the Commission did 
not tell us you make a 30 megawatt reactor. They said you make 
the smallest reactor that can come very close to the characteristics of 
your optimum reactor. 

Representative Horirretp. Approximately when did you get that 
order from the Commission ? 

Mr. SHaw. June of last summer. 

Senator Dworsnaxk. Did the Commission advise you whether this 
proposed plant would generate power or not? Was that decision 
made? 

Mr. Suaw. Yes. They told us to do this design work on the basis 
of the prototype producing all the electric power that it could. 

Representative Bares. The reason for the $51 million to $30 mil- 
lion is because the 44 megawatts was cut down to 30? 

Mr. Suaw. Part of it. The rest is that in the course of a year of 
design work you economize. ; 
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Mr. Banxs. May I interject one point. The 44 megawatt is net pow- 
er production and the 30 is gross. So to get two comparable num- 
bers we should be talking about 44 and 26 megawatts. 

Representative Horirtetp. That is what we want, comparable num- 
bers. We do not want apples and pears. We want apples and apples. 

Representative Van Zanpr. Would the witness clear up the dif- 
ferential in cost? You mentioned $51- million for the 44 megawatt 
prototype reactor and then you mention $107 million. 

Mr. Suaw. For the optimum plant of which that prototype is a 
prototype. 

Representative Bates. That will be just the design. 

Mr. Suaw. That is right. We have not even completed a pre- 
liminary design on it but we have made studies on it. If one were to 
build that reactor now we say it would cost $107 million. 

Representative DurHam. You would have done exactly the same 
thing in a steamplant. 

Mr, Suaw. Yes, sir. 

Representative DurHam. There is no difference in whether you are 
going to build 450,000 kilowatts or whether you are going to build 
50,000. You bring down the cost of your power with a bigger plant. 
That has been proved all over the country. 

Mr. Suaw. This is the same general approach to the problem. 

Representative Hoxirretp. Then you proceed with your so-called 
title I study and development of a design for the 26,000 kilowatt re- 
actor at that point ? 

Mr. Suaw. Yes. 

Representative Hoxirretp. In other words, up until then you had 
been bouncing from the optimum size down to the 44,000 in your 
preliminary studies and now you were told to go ahead and develop 
on the 26 megawatt basis. 

Mr. Suaw. At the same time as a result of a series of meetings 
and discussions it was decided to change one of the principal char- 
acteristics of this reactor. It was changed from a carbon dioxide 
gas to a helium gas cooled reactor. The decision previous to our last 
meeting with you had been made to go to the partially enriched 
version. 

Representative Durnam. Does that make much of a differential in 
the cost? Is there much difference between carbon dioxide and 
helium gas? 

Mr. Suaw. The changes affect some of the costs. Let me get some 
advice here from my advisers. Not much difference. A little bit of 
difference because it allows us to go up somewhat on the temperatures 
and therefore you can get more heat out with the smaller size. 

Representative Durnam. The principal change in cost was brought 
about by the fact that you went from 44 down to 30 megawatts. 

Mr. Suaw. Because of the changing in size from a 44 to a 26 or toa 
30, and also a considerable number of design improvements and cost- 
cutting design arrangements which we were able to make over the 
course of time. 

Representative Hotiriep. What is the price now that you figure 
this 26 megawatt can be built? Is it $30 million or $35 million ? 

Mr. Suaw. It is $29,300,000. ‘This is our estimate. 
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Representative Houtrm.p. Is this with or without generating 
facilities? 

Mr. Suaw. This includes generating facilities of the 30 megawatts 
gross which gives you a net 26. It contains no containment other 
than that which is afforded by the reactor vessel itself and the concrete 
around it. It does not have a separate sphere or anything of that sort. 
It does not have any special test facilities such as through loops, which 
have been discussed. 

Representative Hotrrretp. Through loops or around loops. This is 
one thing that we were a little confused about yesterday. We heard 
originally that there would be two loops down the center and four 
loops around this. 

What is the situation now? 

Mr. Shaw. On the $29,300,000 there is none of that in there. This 
is just a prototype reactor for the production of electric power. It 
has no loop facilities in it at all. 

Representative Hoxrrietp. Then the addition of the loops will 
involve more money ? 

Mr. Suaw. That will involve more money. 

Mr. Ramey. There was provision for testing fuel elements. 

Mr. Suaw. That is in it. It has a large fuel element hole—5% 
inch—and in a 514-inch hole you can put all kinds of experimental 
fuel assemblies. There are no through loops or any reentrant loops 
as such in the reactor that is estimated at $29,300,000. 

Representative Horrriecp. What additional value would we get 
from the loops. First let me precede that by saying you are not 
planning any interior loops now, are you ? 

Mr. Suaw. I can’t answer that question yes or no. The estimate 
that I have given you is based on not having those loops in it. About 
6 weeks or 2 months ago the Commission talked with us and we have 
made some studies within the last several weeks of what would be 
involved in putting some loops into this reactor. We say there is quite 
a bit of flexibility in here because of these large holes and the fact that 
you can put a test fuel assembly in there. You can test quite a wide 
variety of shapes and sizes because of the size of this thing. How- 
ever, it won’t have its own private coolant system. 

Representative Hortrreip. Will you have someone draw just a very 
elementary outline on the board there in chalk to give us an exact 
idea of what you are talking about as to design ? 

Representative Price. And make it very elementary. 

Representative Horirretp. Just a box and show us how you are 
going to do it. 

Mr. Busu. While that is going on you should be aware of the fact 
that we have been asked to make two separate estimates. One for 
the National Reactor Testing Station and one for construction at Oak 
Ridge. 

Representative Hoxirrmip. This has to do with difference in loca- 
tion costs only. 

Mr. Busu. That is correct. 

Senator Gort. How would you locate one without containment in 
an area of population ? 

Mr. Busu. These are in a sense arbitrary considerations. 
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Senator Gore. I do not want to be too arbitrary if you are going 
to locate a facility that could be dangerous. 

Mr. Busu. It depends on what you have in this and how experi- 
mental you wish to make it, Senator. We have cost estimates for 
containment. We have made hazard studies and made recommenda- 
tions for operations at certain temperatures. The only thing I wanted 
to point out was that there are two separate estimates for each condi- 
tion. One for construction at Oak Ridge and one for construction 
at NRTS, with or without containment as the AEC may choose. 

Senator Gore. How much difference is there in cost? 

Mr. Busu. Roughly $21, million for containment. 

Mr. Suaw. Yes. I wanted to add to what I qualified my previous 
number on. That contains no loops, it has no containment. It as- 
sumes location at Idaho. If the same reactor without loops and with- 
out containment were put at Oak Ridge it would cost a little bit less 
than that. We estimated $28,700,000. We estimated that contain- 
ment would very probably be required if the reactor were located at 
Oak Ridge, which is much, much closer to population and so on. So 
we have estimated the cost of containment at being $214 million, which 
would be added on to either one of those numbers if the containment 
were required. So if one wants to compare the reactor without con- 
tainment at Idaho with a reactor with containment at Oak Ridge, he 
takes the Idaho number of $29,300,000 and he compares it with Oak 
Ridge number of $28.7 million, plus two and a quarter, which makes 
it $30.9 million. 

Senator Gore. Mr. Chairman, I think I would like the record to 
show that neither the Senator from Idaho nor I have ever asked that 
a facility be located in our states, but if any facility is to be located 
in our states I think we would then have the responsibility of inquir- 
ing into the safety of that facility. 

Of course, I would like to have an additional facility in Tennessee 
just as you would like to have one in California and as Senator Dwor- 
shak would like to have one in Idaho. If this is the place for it to 
be located, fine. I have not made any such request of the Commission. 

I would be concerned with the location of a facility at Oak Ridge— 
I would be concerned with the safety of a reactor at Oak Ridge. 
I know in Idaho that is possibly not as great a problem as it is in 
Oak Ridge. You say Oak Ridge is near a population center. Oak 
Ridge is quite a population center itself. There are some 30,000 
or 35,000 people there. Knoxville is 35 miles away. Clinton and 
Rockwood are nearby. I think a facility would require safety 
devices if it isto be placed there. 

Senator DworsHak. That is the question I was going to ask. Why 
would containment be set up on an optional basis? It is either 
necessary or unnecessary, is it not? Why is it optional? 

Mr. Suaw. Ultimately the yes-or-no of the requirement of the con- 
tainment comes from the Reactor Safeguard Committee. 

_As you know, they consider the matter of proximity to popula- 
tion because of the attenuation of the radioactivity from a disistrous 
condition as being a function of distance. 

Senator Gorr. If I remember your estimates, the question of dis- 
tance as related to economics is whether the slightly additional cost 
of containment is justified by the use of the power or by the production 
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of the power in the area where the power is needed, on the one hand, 
or an area in which power may not . utilized. Is that your problem, 
too? 

Mr. Suaw. No, sir. 

- Senator Gore. Is that a Commission problem ? 

Mr. Suaw. That is a Commission problem. You can see why I 
want to avoid that one. 

Senator Gore. Yes. 

Mr. Suaw. We can describe to you and we can design and build 
a prototype which will include the generation of the maximum amount 
of electric power that you can develop from such a prototype. We 
can put it at either one of these two sites. There is a possibility that 
locating it at the one site, the Reactor Safeguard Committee may 
say you have to have a containment vessel around it, in which case 
the price goes up $214 million. 

Representative Hoxirretp. May I call to the attention of the com- 
mittee that we will have to adjourn at 11:30 and I would like mighty 
well to get along with this. 

Mr. Banks. Mr. Holifield, may I make the point that there is 
not complete unanimity on this point between Kaiser and ACF. The 
ACF opinion is that there is no essential difference between those 
sites as regards containment. 

Mr. Suaw. I would like to corroborate that. We say you must 
bear this containment cost in mind for either site. It might work 
out that you could eliminate it at one or both and we cannot tell you 
right now. 

Mr. Ramey. Isn’t there a further fact that containment not only 
is a safety factor but also might make it a better experimental and 
testing reactor if you had containment ? 

Mr. Banxs. That is right. 

Mr. Ramey. You could do some things operatingwise with contain- 
ment that would make it an all-around better reactor ? 

Mr. SHaw. You mean in the way of monkeying around with it ina 
test fashion ? 

Mr. Ramey. That is right. 

Representative Hotirierp. Carrying it to higher temperatures. 

Mr. Suaw. I think that is a generality that everybody would agree 
with; yes. If you have a containment around with it you can take 
more chances with it than otherwise. 

Representative Hoxtrretp. Now can you give us the cost of the 
loops? You have given the projected cost of containment. Give us 
the cost of the loops and tell us where the loops will be. 

Mr. Suaw. We have estimated four through loops located not 
through the very center of the reactor, but in outer regions of the 
reactor, places where their presence will not interfere with the opera- 
tion of the reactor. 

Representative Horirretp. Outside of the core? 

Mr. Suaw. No; it is in the core, but it is in the outer ring of the 
core. It is not in the central region. We have estimated that to put 
those four experimental loops in would increase the capital cost of 
the reactor $700,000. 

Mr. Ramey. So that is not verz much. 
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Representative Horirrerp. Were there any other type of loops 
figured ? 

Mr. Suaw. Those were the only ones. 

Mr. Busu. We figured the feasibility. 

Representative Horirtetp. Will you give me a circle on the board 
and show me the enrichment and the approximate location of the 
loops, looking at it from the top ? 

Mr. Banks. We have investigation location of loops generally in 
here and also around here. 

Mr. Ramey. Where is your core? 

Mr. Banks. Thisisthe top of the core. Thisisall core. There are 
950 fuel channels that go through this thing. We have concluded 
that no loops should be located out here in the central region of the 
power-producing core. Around this core there is a 2-foot region of 
reflector. We have concluded that several loops could be located, 
as many as eight, possibly, around the interface between active power 
producing core and reflector region without seriously interfering with 
the prototype features of the plant. 

Representative Horirretp. This is the loop that you have drawn 
there at the right? 

Mr. Banxs. Yes, sir. This is the graphite on each side. I have 
taken a section through the middle of this thing now, and I am look- 
ing at it from the side. This is graphite on each side and here is a 
channel up through the core, and then from the pressure vessel up 
here you insert a long thimble. 
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Representative Horirietp. Would that be in the same holes? 

Mr. Banks. Yes, sir; they could. We could provide other and 
larger holes. If those are provided around the outer edge we see no 
particularly difficult problem. 

Representative Hoirreip. So this would give you both the loop 
type of a testing arrangement and the cylindrical type on the left. 

Mr, Banks. Yes, sir. 

Here again is the same or a similar channel in the core and these 
are fuel assemblies of which I have passed little sketches around. You 
can see that the assembly as far as the reactor knows is a round chunk 
of graphite. The reactor does not know whether this is a fuel ele- 
ment inside that piece of graphite or whether there is a test specimen 
inside. 

Representative Horirreip. I am not quite clear in my own mind 
as to what differential there is between the loop and this type. 

Mr. Banks. The advantage is that inside this thimble this thing 
has its own atmosphere. 

Mr. Ramey. Its own separate cooling system apart from the rest 
of the reactor ? 

Mr. Banks. Yes. You can run extra cooling capacity through it. 
You can run carbon dioxide in it or nitrogen, while the rest of the 
reactor is run on helium. 

Representative Honirretp. That is clear to me now. 

Mr. Ramey. If this were made purely a testing and experimental 
reactor you would probably have run your loops right down the mid- 
dle of the core, is that right ? 

Mr. Banks. Yes. 

Mr. Ramey. And that would wreck the prototype aspects of the 
reactor ¢ 

Mr. Banxs. In our opinion, yes. 

Again there are differences of opinion on this subject but this is our 
opinion. 

Representative Hoxirretp. It seems to me that the way you have 
this thing planned is a sensible way to do it, to get prototype opera- 
tional experience and get your experimental testing done. It seems 
to me this is a multipurpose reactor and certainly the way to plan it. 

Mr. Banxs. There is just one other point of interest. We did not 
design the basic reactor core to operate with the graphite sleeve type 
of fuel assemblies which I passed out here to provide test flexibility 
in the machine. At the time we were first designing this reactor we 
had only been instructed to design a prototype power producing ma- 
chine. We thought that this dexibility would pay its own way in 
& pure powerplant. 

Later, interest developed in using the machine as a test machine, 
and in the light of that later interest—it is fortunate, I think that we 
had these in here. But they were not originally put in to make it a 
test machine. 

Representative Horry. If you had four of these loops, you could 
conduct four different kinds of tests at the same time by having the 
graphite sleeve ? 

Mr. Banks. Yes, sir. 

Representative Hotirretp. Otherwise, each one of your testing ma- 
terials would have been subjected to the same kind of exposure! 
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Mr. Banks. We may be confused on one point. If you use the 
thimble then you no longer need the sleeve. The sleeve gives you 
flexibility in all the 250 channels where you do not. have the thimble. 

Representative DuruAam. Could you give us the maximum tempera- 
ture / 

Mr. Banks. The maximum temperature that you could run any 
single channel without containment on a reactor would be on the order 
of 1,300°. Possibly 1,400. 

Representative Hoiirretp. Outflow ? , 

Mr. Banks. Gas outlet temperature, yes, sir. Do you mean in the 
loop itself? Then you are not worried about containment. Probably 
1,500°, and possibly higher. This is in the thimble. 

Representative Van Zanpr. Mr. Chairman, could I ask a question at 
this point ? " 

This departs somewhat from the blackboard sketch. I think prob- 
ably this is a fair question. What is your opinion of the Commission’s 
double-barreled attack on this problem, which involves the $30 million 
prototype and the Philadelphia Electric proposal? Are you in a posi- 
tion to answer that question ? 

Mr. Suaw. I wish that I were, Mr. Van Zandt, but I have not seen 
the technical disclosure of the Philadelphia Electric proposition. 
From what I have read in the newspaper—and this is a personal 
view—the idea of a refractory sort of a fuel which contains its own 
moderator, and so forth, I think has been described as a solid homo- 
geneous reactor somewhere, is both (1) not new, and (2) a very 
attractive theoretical approach. 

I am sure that it is an interesting thing. That is for sure. 

Representative VAN ZANprT. I was impressed by Chairman McCone’s 
statement that we would actually have two projects and if one failed 
we had the other one to fall back on. From both, if they were success- 
ful, we would make great advancements in this field. 

Mr. Busn. It may be of interest to know that they are planning on 
using this reactor, the one we are discussing today, as a proving ground 
for the fuel elements of the Philadelphia Electric proposal. The 
Philadelphia Electric proposal is one generation ahead of this in one 
sense. 

Representative Van Zanpr. Would you kindly repeat the state- 
ment ? 

Mr. Busn. The Philadelphia Electric proposal has been said to be 
one generation ahead of this one in that the fuel elements are com- 
pletely untried. One would need an enclosed loop from the stand- 
point of hazards and safety to test these fuel elements to their assumed 
life to be sure that we can make the thing work. Whereas the clad 
type element that this proposal on the board is going into is a proven 
consideration. 

tepresentative Van Zanpr. But there isa close relationship between 
the two projects. 

Mr. Banks. I would like to comment that I think their proposal 
technically is a very excellent one. I have not gone over it in detail, 
but the fundamental basis is sound. 

Mr. Suaw. May I go on, Mr. Chairman, with a bit more informa- 
tion for you ? 

Representative Horirretp. Yes. 
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he Mr. Suaw. We have also in the last 6 weeks made a number of other 
oul further studies of this reactor. The estimate that I gave you was on 
the assumption that the prototype would produce all the electric power 
‘a- that it can. The Commission has asked us to study what would be 
the cost of either eliminating all the electric power generation from 
ny this reactor or generating just nominal power, 714 to 10 megawatts. 
ler Representative Hortrretp. Do you mean the cost of design ? 
Mr. Suaw. No. We have run out the probable cost of building a 
reactor on those bases. That is, if you took this prototype, as far as 
he the reactor part is concerned, and instead of putting a 30 megawatt 
rly electric generating plant on it, put a 714 to 10 megawatt electric plant 
on it. We estimate that the cost of doing that would reduce some- 
at thing of the order of $2 to $3 million off these estimates that I have 
, given you, depending upon how much you built into the total plant 
»b- in the way of allowing it to be brought up to its full 30 megawatts in 
n’s the future if you wanted to. 
ion There is something like $2 or $3 million that could be cut off this 
ISI- if you cut back to a 714 megawatt electric power only. A further 
reduction of between $3 and $414 million from the total—you don’t 
en add these two together—less than the $29.3 million, you could save, 
on. if you did not put any electric power on it at all, and you just dumped 
nal all the steam. 
wn Representative Durnam. Would it give you the same information 
no- you get out of the larger one? 
ery Mr. Suaw. This is the $64,000 question to us, Mr. Durham. We 
have puzzled over that a great deal. I think we have to answer that 
views differ within our organization just as they do everywhere else. 
ne’s I will express my view, and that is that 
led Representative DurHam. Theoretically I wouldn’t think you could. 
eSs- Mr. Suaw. One has to admit that technically you should be able 
to feed back a prearranged program which would be the equivalent 
+ on of what the steam demands would be of an electric powerplant if it 
und were running. Unless you actually put the electric powerplant on 
The there, a large percent of the people would not believe it, and you would 
one not have demonstrated that you had a prototype of an electric power- 
plant. 
ate- I don’t think that is a good answer of the question, but it is the 
best I can do. 
> be Representative Durnam. I should think that question should be 
om- decided before you cut off $2 million and not get what you want. 
ind- Somebody should come up with a decision. 
med Mr. Suaw. All of our work has been aimed at producing all of the 
clad electric power with the prototype that you can produce with it, except 
yven for these quick studies that we have made in the last 6 weeks. There 
is another small point I might mention. If you once built the proto- 
veen type without any electric power and then you look at these cost num- 
bers that I just gave you of what the incremental difference would 
osal be, you would see that for that incremental cost you are getting the 
tail, electric power for a very small number of mills per kilowatt-hour. 
Representative Hortrretp. In other words, the adding of the ap- 
rma- proximately $5 to $7 million for a full-scale generating facility, the 
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recovery of the value of that steam which would otherwise be shot into 
the air, would make the cheap kilowatts. 

Mr. Suaw. That is right. 

Representative Horirm.p. But compared to the whole plant it 
would not be cheap ¢ 

Mr. Suaw. Your number is a little high because I think you added 
those two things together. You should not have added them to- 
gether. Three to four and a half million. If you add that many 
millions you get 30 megawatt gross and you get 26 megawatt net. 
With that many millions’you have that much electric generation that 
you didn’t have at all if you didn’t put it in. 

Just looking at that incremental cost, it is very low priced electric 
power. 

Mr. Ramey. Could we get an estimate of what that incremental cost 
might be ? 

Mr. Busu. Three to four mills per kilowatt-hour. 

Mr. Ramey. That is just the incremental cost. 

Representative Horirretp. That is charged against the generating 
facility and not against the whole thing. 

Representative Bares. Like adding another freight car. 

Senator Gore. May I make the statement to the committee off the 
record ? 

(Discussion off the record. ) 

Mr. Ramey. If a decision had to be made in terms of the amount 
of power less than your 26,000 kilowatts, what would make more sense? 
As I understand it you have two main loops here for your steam pur- 
poses. Does it make any sense to take 15,000, half of your amount, 
and take that off, or down to this 7,000 to 10,000 kilowatts? So you 
get more of a demonstration that way rather than going down to 
seven. 

Mr. Banks. We don’t have complete and thorough unanimity but 
speaking-for ACF we think that this would be entirely adequate, to 
have the 15 megawatt capacity, dump the rest and slave the dump to 
the operating turbine. 

Mr. SHaw. You are saying you could? 

Mr. Bangs. Yes. 

Mr. Suaw. I think this is true. May I make this generality that 
everyone will agree with: The more electric power you put on this 
prototype up to its total ability to generate the better demonstration 
of an electric generating powerplant you have. The less you put on, 
however, you can go down a good ways and still technically you should 
be able to simulate the conditions of the plant as if it did have the 
whole electric power on it. The longer you go the further away from 
the objective you get. 

Representative Hoxirretp. Have you fairly well presented your 
story now ¢ 

Mr. Suaw. Yes, sir. Anything more will be your questions, Mr. 
Chairman. 

Representative Hoxirretp. The reduction which has been made 
from $50 million to $31 million or $32 million, whatever it would run 
with the full containment, is very satisfying to all of the members of 
this committeee because we do not want to spend any more money than 
we have to. If we are able to get the results out of this general range 
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that we thought we would have to spend $51 million for, we are very 
happy about it. Has this come about mostly from improvement in 
design? What has been the reason for this change in cost estimate ? 
Has it been the size or improvements in design ? 

Mr. Suaw. It has been both. I think that the actual reductions in 
the size of the thing from the 44 to the 30 has not contributed more 
than half or something like that. The rest of it has been things that 
we have been able to do, such as redesigning the building, and so on. 

Chairman Anperson. We will have to adjourn this meeting. We 
have a meeting starting at 11:30. 

Representative Hoxirrerp. Thank you very much, gentlemen. It 
has been very educational to all of us. 

(Whereupon, at 11:35 a.m. the committee was recessed, to reconvene 
at 2 p.m. the same day.) 

AFTERNOON SESSION 


Representative Hotirretp. Gentlemen, I think we had better get 
started. 

The committee will be in order. Let the record show that we 
invited these people from North American to come up and give us a 
little information on the organic moderated reactor, the status and 
technology of it. 


STATEMENT OF CHAUNCEY STARR, REPRESENTING NORTH 
AMERICAN AVIATION 


Mr. Srarr. Let me say first I am glad to be here, as I always am, to 


talk to the Joint Committee. I have not made a prepared statement 
since I understand that the discussion would be informal. I did want 
to make some general points, and I thought if I might take a few 
minutes I could do this and perhaps use this as a basis for your 
questioning. I put together some charts rather hurriedly after I 
got your invitation, so they are not very pretty in the way of colors 
but they indicate some of the things I want to talk about. There has 
been a lot of discussion about whether one should build full-scale 
plants, experimental plants, prototype plants, and so forth. 
(The material referred to subsequently follows :) 


ATOMICS INTERNATIONAL, A DIVISION OF 
NoRTH AMERICAN AVIATION, INC., 
Canoga Park, Calif., April 3, 1959. 
Mr. JAMES T. RAMEY, 
Evecutive Director, Joint Committee on Atomic Energy, 
Capitol Building, Room F-88, Washington, D.C. 


DeaR Mr. RaMeEy: As was requested following my appearance before the 
Subcommittee on Legislation of the JCAE on March 25, I am forwarding 25 
copies of the chart I used entitled “Alternate Routes for Reactor Program.” 
This diagram illustrates some of the stages through which reactor development 
may proceed and the alternate choices that are open. 

As indicated on the chart, the principal stages are: 

(1) Reactor experiments for the purpose of establishing the feasibility 
of basic concepts. 

(2) Experimental reactors for the purpose of developing the engineering 
aspects of reactor designs. 
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(3) Prototype powerplants whose primary purpose is the development of 
operational and economic factors. 


(4) Full-seale nuclear powerplants which are intended solely to produce 
power at a minimum cost. 

Illustrated on the chart are four alternate routes, A through D, which repre- 
sent various degrees of technical completeness in the development programs. 
It is quite clear that route A which jumps directly from reactor experiment to 
full-scale plant takes the shortest time, will probably cost the least, and un- 
doubtedly will produce a full-scale plant with a minimum amount of technical 
innovation. In the other extreme, route D, which goes through each one of 
the development stages in succession so as to fully contribute the technical 
experience of any one stage to the next one, is the most progressive technically, 
will probably cost the most, and will undoubtedly take the longest time. The 
other routes between A and D represent intermediate steps. 

It is evident from this chart that the choice of a “proper’’ route for any re- 
actor program is subject to criteria not wholly of a technical nature and will, 
in fact, be primarily determined by national policy considerations. 

Most of our full scale reactors which are or will shortly be in operation have 
followed route A, the bold and direct course. Our earliest example, the Han- 
ford plutonium plants, were actually built without even a reactor experiment. 
Our first pressurized water power reactor, the submarine thermal reactor, was 
built full size without a reactor experiment. The first large boiling water re 
actor, the Dresden plant, was undertaken immediately after the successful dem- 
onstration of the concept in the borax experiments at Arco and before the 
experimental BWR was in operation. 

In order to achieve our short-term objectives it is evident that a bold course 
must be followed. The time scales required for the technically elegant ap 
proaches, such as that represented by route D, are much too lengthy for the 
short-term purposes. The intermediate routes which involve both the con- 
struction of full scale plants and experimental reactors and prototypes represent 
a compromise solution for meeting both the short- and long-term objectives. 
Obviously, if only the long-term objectives are considered, the technically desir- 
able route D would be most appropriate. In view of the stated goals for both 
short and long term by both the AEC and Joint Committee, it appears that 

either route A or the compromise routes B and C must be followed in our pro- 
graming. Route C is, of course, the most desirable compromise between the time 
required for development and technical progress. 

I appreciate the opportunity to appear before the Subcommittee on Legislation 


last week and wish to thank you for the courtesies extended. 
Sincerely yours, 




























NortTH AMERICAN AVIATION, INC. 
C. Starr, Vice President. 










Mr. Srarr. This chart helps me clarify my own thinking, and I 
thought it might help clarify the general subject if I could point out 
what the difference choices are and what they really mean and what we 
have actually done in the past. This is a young business but we have 
done some things. 

The first development step that everyone talks about is “reactor 
experiments,” which have the purpose of testing the feasibility of a 
concept. For example, somebody wants to use boiling water in & 
reactor. Is it going to work or not? You put together the crudest 
experiment you can which in the case of the boiling reactor was the 
borax, and you run the experiment to see if the concept is all right. 

The second phase is what we call engineering development work 
which the reactor division now calls “experimental reactors.” These 
are small reactors that might produce power; 10 megawatts of elec 
tricity to 20 megawatts, something of this sort. Their purpose 1s 
really to try out the engineering equipment that goes into a power 
unit of this type. Will it work? Are there any special problems? 

The third step is what has now been called a “prototype reactor.” 
These are reactors that are just big enough to test out the operation 
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and maintenance on a power utility basis. What they really do is 
provide development on the economics and operational characteristics 
of the plant. 

Finally, there are the full-scale plants which a utility itself wants, 
and the justification for these plants is that they will produce power 
at a cost which a utility can accept on its system. 

In the language of the reactor business, we sometimes get confused 
about these phases of development and talk at cross purposes. 

The time it takes to go from a reactor experiment to a full-scale 

lant I have plotted. These are the various routes which one can use. 

ou can use any combination. For example, if you go from a reactor 
experiment to a prototype, wait for the prototype to show what it can 
do—this is the 50 to 75 megawatt reactor—and then go to a full-scale 
plant in a utility system, then this would take what I call two time 
periods. 

We know from experience that a time period is an absolute mini- 
mum of 3 years and much more like 5 years by the time you get through 
all the administrative and funding business. 

Representative Hortrretp. Before you leave that, could I go back 
to No. 1? 

Mr. Srarr. Yes. 

Representative Hoxirtetp. Is it not possible to combine in some 
instances, at least to some extent, your engineering development, ex- 
perimental power reactor, and your economic and operational develop- 
ment prototype in one ? 

Mr. Srarr. Yes. 

Representative Hoiirtetp. The reason I bring this up is this is ex- 
actly what we are doing in this ACF job. 

Mr. Srarr. As a matter of fact, it can be done. If the concept has 
been tested out elsewhere, you do not have to build experimental reac- 
tors. From there on the question, as I will show in a moment, becomes 
a question of time scale versus financial risk. There are any number 
of combinations. I have just put down a few here. This third combi- 
nation or route is one where you go from a reactor experiment to a 
prototype, and simultaneously build an experimental reactor to de- 
velop advanced technology, and eventually put all these into a full- 
scale plant. 

Incidentally, this is what is being done on the sodium technology at 
Hallam. We went from the reactor experiment to the Hallam reactor. 
The Commission has discussed the possibility of building an experi- 
mental machine of a more advanced technology. The operational re- 
sults of the Hallam plant and the engineering results from the experi- 
mental reactor would be combined in a full-scale plant at a future date. 

The route that any technical man who has ample time and is looking 
only at technical perfection would propose is the final series route. 
First, he does a reactor experiment, then he does his engineering ex- 
periment, then he does the prototype, and then he has a full-scale plant. 
But if you look at the time period this takes three times as long as the 
first path. 

I have plotted a qualitative table of the time scale to reach a full- 
scale plant. It isa maximum if you take this bottom route. The total 
cost also is a maximum. It is not cheaper to go by steps. It would 
actually cost more. We can go into the detail of this but I believe this 
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isso. The quality of the full-scale plant is, of course, the best if you 
go this last route, the one of taking your time and going consecutively 
through all stages. 

Historically we have mostly followed the first route. The best ex- 
ample I know of is the Hanford plant, which was actually built with- 
out even a reactor experiment. Oak Ridge was supposed to be the 
reactor experiment and then it was decided that it was not what was 
wanted. Oak Ridge was an air-cooled reactor, Hanford was water- 
cooled. In order to save time which was at a premium during the war, 
they went immediately to the engineering of a full-scale plant. There 
were many engineering experiments and incidental information that 
came from Oak Ridge and other places. But it was not a true 
reactor experiment for this or any experimental type in between. 

Mr. Ramey. It worked real well. 

Mr. Srarr. It was a gamble but it was worth while to save time. 
I think it saved money in the overall. The Hanford plants are fan- 
tastically good now. 

Representative Hoxirietp. Of course the main justification for that 
was the urgency of wartime production. 

Mr. Srarr. Yes. 

Representative Hoiirretp. We did take a great gamble there. 

Mr. Srarr. That is right. I think that represents in extreme risk 
but also an extreme saving of time. 

If you look at some of the others, for example, the Nautilus pro- 
gram, which was our first pressurized water reactor, it was essentially 
done this way. The submarine thermal reactor was built as a full- 
scale device at Idaho again without reactor experiments. It was in 
effect engineered to work. When things went badly they fixed them 
right on the full-scale machine. 

Mr. Ramey. It was a prototype for a seagoing submarine. 

Mr. Srarr. It was a full-scale prototype. That was a slightly 
different approach. The Dresden plant was also undertaken by the 
GE people after two boiling water reactor experiments, but before the 
experimental boiling water reactor at Argonne had started. That 
was taken right from a reactor experiment to a full-scale commit- 
ment. The British Calder Hall machine did not have a true reactor 
experiment. It did have the advantage of the American air-cooled re- 
actor experiments at Oak Ridge and Brookhaven. It also had Wind- 
scale, but the Calder Hall was a closed cycle gas system. They went 
ahead and took a chance on it to save time. Fundamentally, if you 
save time in something like this you save money, too. But this is a 
separate question. 

he reason I brought this out is that the decision as to whether 
you build prototypes, experimental reactors, or full-scale machines is 
really a policy decision and not a technical one. Perhaps the difficulty 
for the people in the nuclear industry is that policy decisions must 
made on considerations which have little to do with questions of 
technical feasibility. They have to do with the objectives of this com- 
mittee, the objectives of the Nation as a whole, and so on. 
_ Someone has to decide whether you want to have a minimum qual- 
ity plant on a full-scale basis within a minimum time period, or 
whether you want a higher degree of technical elegance. That kind 
of decision has been made by the AEC on the fast breeder program. 
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The feeling has been that here is something that should go in careful 
stages.. While it has a very good long-range objective, the immediate 
need for this is not present. 

Mr. Ramey. That was not the case for Detroit-Edison. 

Mr. Starr. That was not an AEC decision. 

Mr. Ramey. AEC put money into it and endorsed the decision at 
the time. 

Mr. Starr. That is a separate matter. The AEC fast breeder pro- 
gram has been proceeding cautiously. 

Mr. Ramey. That is what the committee recommended. 

Representative Horirrevo. EBR1 and EBR2?2 is really the backup? 

Mr. Srarr. Yes. I don’t want to spend too much time on this, but I 
would make the point that I believe it is not the business of the people 
in the nuclear industry to try to decide what the objectives are for the 
Government or the Commission as a whole in these qualitative areas, 
The industry has to be told what objectives are needed and then per- 
haps we can make a recommendation as to the best approach for each 
circumstance. 

Representative DurHam. There is a lot of difference between pri- 
vate enterprise and Government. 

Mr. Starr. Yes, sir. 

Representative DurHam. Private enterprise can do anything they 
want to if they make up their mind. 

Mr. Starr. Yes. I am thinking primarily of the Government pro- 
grams. 

Mr. Ramey. The objectives have been more or less agreed to by 
the Commission and the Joint Committee of achieving economic pow- 
er in this country in 10 years, or in some areas at least, and abroad 
in 5. 

Mr. Starr. If I may, let me give you an opinion on this. It is pure- 
ly an opinion and you will probably get as many as you have people 
appearing before you. If we take the short-term objectives that we 
have discussed, namely, economic power within 10 years, then I think 
any program that involves going the cautious technical route will not 
give us that result within 10 years. The time scale just does not permit 
it. If you put 5 years per time phase, which is actually what it is 
running now, and you do it in sequence, it will take 15 years to reach 
a first-scale plant. 

Representative Pricr. When did we first start talking about reach- 
ing economic power in 10 years ? 

Mr. Ramey. Last year. 

Representative Price. A couple of years ago. 

Mr. Srarr. If you take the long-term objective, which both the Joint 
Committee and the Commission has stated, namely, eventual develo 
ment of economic power in this country, then going the cautious tech- 
nical approach is fine. 

This will get you there in less than 25 years, which is when it may be 
needed for competitive purposes in the United States. 

Mr. Ramey: Actually we are sort of talking about both. On cer- 
tain ones we are saying we want to press development and in others we 
want to follow the sequential route. 

Mr. Srarr. That is right. There is a multiplicity of choices. There 
is a multiplicity of objectives. I just wanted to point out that there 
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was not any proper route which is the answer to all of these. The 
shorter you make the time scale the higher risk you take that eventu- 
ally the plant may have operational difficulties, may cost you money 
to repair, may have a high maintenance cost, and may not be as good 
in operation as a plant which might be developed with more time. 

































































































' But there may be good reason for getting it done as quickly as 
possible. 
Representative Hortrretp. This graphic illustration is so good that 
; I am going to ask you to make available a copy to the committee. 
Mr. Starr. I would be happy todo that. (See p. 416.) 
9 I wanted to get to this organic program which is our primary interest 
4 today. This poster is an enlargement of the original Fermi patent 
I which was applied for in 1944 in which he talks about the use of 
le diphenyl as a moderator, the fact that it resembles light water and 
v that it is a good thing to look into for reactor purposes. ‘The only point 
> I wanted to make is that this is not a new idea. It isan old idea. It 
° waited a long time for development but it has been coming through. 
ch This next chart is a time scale of what has been happening: 
‘ The Fermi patent was in 1944. It was 1950 before anything was 
7 done. We were authorized by the AEC to carry on some radiation 
tests on organic liquids. In 1953 we had the first meeting of people 
interested in organics for reactor purposes. We developed the coolant 
rey technology with pumps and loops, and so on, in 1954 and 1955. At the 
end of fiscal 1956, we were authorized to go ahead with this organic 
be” moderated reactor experiment. That reactor was placed in operation 
in just about 2 years from the time of authorization. It is now get- 
by ting its second core loading. 
= One of the big developments that has occurred in the last 6 months 
oad or so is the development of nucleate boiling. This is boiling on the 
surface of the fuel elements with organics to improve heat transfer. 
Ors Another important development is that of high burnup fuel elements. 
ople These are the big technical things which have come through nucleate. 
Ls Just about the end of 1958 the Piqua plant research and develop- 
hink | ment was initiated. We hope to have the Piqua plant in operation in 
[not | 1961. The design studies on large organic plants were started back 
rmit | in 1957. Recently an organic reactor design study was asked for by 
it 8 | the Joint Committee. The final report on this study has now been 
each | submitted tothe AEC. 
— This chart shows the general technical areas which are being 
ach- 





worked on in the organic field to improve it. One isthe fuel. I won’t 
0 into all these details. We have developments which give us a high 
urnup fuel element that looks very good. 


Another area is the im- 
proved heat transfer with nucleate ‘boiling. We are working on 


organic coolants to improve the technology of the coolants. The 
neutron economy of the reactor is being proved by actual experiment. 
We now have some very advanced reactor designs which represent a 
real improvement in performance and cost. All the auxiliary equip- 
ment that goes with it, which is a high cost part of the plants is being 
worked on. Each one of these has an area of improvement in it. 

_ I wanted to show you what is happening on the fuel elements. This 
1s something which is common to all reactors. This graph shows the 
cost of the fuel cycle as a function of the burnup in the fuel. You 
have heard of these 5,000, 10,000, 15,000 megawatt-days per ton. 
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With any fuel element, if you can get it “burning” for a longer and 
longer time you get a curve of this nature on the total cost of the 
fuel cycle. The objective of fuel element development is to get this 
down to a minimum and get these to last a long time. If you take 
natural uranium fuels, they have the difficulty of both the swelling 
limitations on natural uranium and the so-called reactivity limitation. 
As a result, around 5,000 megawatt-days per ton you begin to hit an 
operational limit. Natural uranium fuels, if they could be made to 
last a long time, are the cheapest. Now you go to metal alloy fuels 
and they are the next cheapest in terms of actual fabrication cost. 
Here, depending upon the alloys, the experience goes up to about 10,000 
to 15,000 megawatt-days. Work is still going on. If you can get 
the very high burnups, the oxide and metal tend to coalesce in net 
fuel cycle cost. So we try to push them to an ultimate limit of burnu 
and then let the differential economics determine which get used. We 
can now use both oxide and metal elements in the organic reactor. 
This has been primarily the result of a special cladding for oxide 
‘alled SAP alloy. This is a sintered aluminum product. It is an 
aluminum and aluminum oxide mix and has a much higher tempera- 
ture strength than pure aluminum. 

This development has only in the last year been a production de- 
velopment in the United States. With this as a cladding material we 
can use either oxide or metal in the organic reactor. At the moment 
we are letting the economics determine which one to use. 

Representative DurHam. Have you actually run an experiment that 
goes up to 20,000? 

Mr. Srarr. There have been metal alloy specimens run up to 22,000 
megawatt-days per ton with good behavior under the temperature and 
radiation conditions which go into an organic reactor. There is a 
big difference, however, between a specimen in a test reactor and a 
completely assembled fuel element because the meat of the fuel can 
stand up but if the casing does not stand up you are in difficulty. 

Representative Durnam. Where are you running those experi- 
ments ? 

Mr. Srarr. The materials test reactor. We have full scale elements 
of this type going into the OMRE in the second loading. 

Representative Durnam. Have you always been getting space out 
there ? 

Mr. Srarr. We have not always been getting space but we get our 
share of it. I don’t think we have any basic complaint, except that 
everybody is short of in-pile space. 

Mr. Ramey. On the cladding you mentioned this aluminum oxide. 
You had a couple of failures with the straight aluminum clad. 

Mr. Srarr. These were on the metal elements. A few months ago 
we had two aluminum clad, not aluminum alloy, metal elements fail 
on us. The origin of the failure was a plugging up of the cooling 
channels by iron oxide that had gotten into our circulation system. 

Representative DurHam. What do you use for the cladding? 

Mr. Starr. On the metal elements it was pure aluminum. The 
failure was due to the fact that the collant stopped. It plugged u 
at the entrance to the fuel element and there was no heat removed. 
So a portion of the element melted. The iron oxide which was the 
cause of the failure actually came in as a contaminate to the system 
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which unfortunately was hidden away in the piping and tanks of 
the system and had not been discovered in the original cleanup and 
which eventally got into the circulation of the system. 

Representative Duruam. What temperature were you running at? 

Mr. Srarr. It had been operating at full operating temperature, 
750° Fahrenheit on the fuel elements and 650° in the bulk circulation 
of the fluid. We have gotten rid of this difficulty by filtering the or- 
ganic. We expect no failure of this type. We don’t look upon this as 
a failure of the fuel element. This was a failure of the system in the 
sense that we had this iron oxide contamination which is really not 
part of the reactor operation at all. It wasa side contamination which 
got in inadvertently. 

Representative Durnam. You must have gotten that in there by 
mistake. 

Mr. Starr. The iron oxide came in in our storage tanks which we 
had in the system. The tanks are all steel and in the fabrication they 
had not been sufficiently cleaned out. The oxide stayed at the bottom 
of the tanks until cycling of the organic washed it out into the system. 
This is welding oxide and all types of iron oxide contamination. 

These particular fuel elements happen to be the narrowest point 
in the system. As a result of this we have now put a filter system in 
and have changed the cleaning techniques. We do not expect this 
difficulty any more. 

Representative Horirretp. You catch it before it gets into your 
system. 

Mr. Srarr. Yes. I would call this an engineering failure of the 
system rather than a failure of the fuel elements. This is like some- 
one putting sugar into your gas tank. 

I want to show you what is happening in the development of the 
new ideas on organic reactors. This chart shows some of the dif- 
ferences between a 150-megawatt machine based upon our present 
design, which we consider conservative, and a plant based up the 
nucleate boiling design which permits better heat transfer. The core 
size on the first is about 10 feet. This is an 8.3-foot core. The plant 
thermal efficiency on the present design is 26.8 percent, on the nucleate 
boiling design it is 33 percent. The reason is that the bulk tempera- 
ture of the coolant is higher. The coolant flow rate requires about 
a third of the amount of coolant to be pumped through to take this 
heat out because of the improved heat transfer. This means that 
the number of piping systems drops from 6 to 3 and the size of the 

ipe from 30-inch to 24-inch pipe. This is the type of thing we are 
ooking forward to in the next stage for getting cost reductions on 
the plant. 

This is the last chart and probably the one most interesting to you. 
This is the cost estimate for plants of different sizes using the or- 
ganic technology and a breakdown of where such costs come from. 
This section of the cost is a turbogenerator plant—what we call the 
conventional portion of the plant. The nuclear components, the 
nuclear hardware that goes in the reactor section is the next portion. 
This fairly sizable block is the amount of money required to actually 
engineer and administer the function of a plant at a site. It is not 
an inconsiderable sum. 
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This red line is the total capital cost of the plant. The distance 
from the red line to the green line is the cost of the first core loading 
for this plant. There are several points which represent very de- 
tailed studies and in some cases firm price commitments. This point 
down here is the Piqua plant price. This point here is a study of a 
50-megawatt plant that resulted in a firm price bid to a utility. 

Mr. Ramey. That would be $400. 

Mr. Starr. This is about $380 a kilowatt. Next the 150-megawatt 
plant is down to about $250 a kilowatt. These are firm price quota- 
tions with guarantees of performance, as all of these have been. This 
next point is a fairly solid estimate of the cost of a 300-megawatt 
plant, and it runs about $200 a kilowatt, not including interest dur- 
ing construction, which for a private utility organization represents 
about a 10 percent increase. For a Government purchaser, where pay- 
ments are made on percentage of completion, this is not an item to the 
manufacturer. 

This overall chart is a picture of the state of the art as it is now and 
of the way one could make commitments now. I think that more or 
less completes the kind of thing I wanted to cover as a preliminary. 

Representative Durnam. That is about $250 as against about $150 
for a conventional plant. 

Mr. Starr. Yes. This depends again where you put the conven- 
tional plant. In an area where the nuclear plant cost is about $250 
a kilowatt, a conventional plant runs somewhere around $175. 

Mr. Ramey. A 150-megawatt plant would cost how much on those 
figures ? 

Mr. Srarr. Roughly around $40 million. 

Mr. Ramey. What are the chief advantages of an organic moder- 
ated reactor ? 

Mr. Srarr. Of course what everyone is looking for is the cheapest 
power production. There are several ways to get this. One is to get 
this long fuel cycle burnup. Generally any proposed design can use 
any of the fuel elements. If you develop a fuel meat which can 
last a long time, you will undoubtedly be able to get the cladding that 
will fit into any technology. This is a common activity. Those 
working with oxide push it and those working with metal push it 
and whichever turns out the best we can all use. 

The other thing you do is try to lower the capital cost of the plant. 
This depends again on who does the buying. If the buying is done 
by the Government with low capital charges, this has less pressure 
than if a private organization with high capital charges is buying. 

Mr. Ramey. Low interest charges. 

Mr. Srarr. Yes. The fixed charges for Government-owned plants 
in Europe run about 8 percent. The fixed charges for private plants 
in Europe run.about 15 percent. This puts a different emphasis on 
the capital cost. To give an extreme example because the organic is 
made with ordinary carbon steels and does not require stainless steel 
and because it operates at high temperatures with fairly low pres- 
sures, one should be able to make these plants less expensive than a 
pressurized water reactor which has stainless steel and a very high 

resure system. What you are looking for with the organic is a 
Conteh capital investment. The technical nature of the machine 


ought to give you that. This will take some development, too. Until 
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you put the hardware together you don’t know what costs will be 
engendered. I might point out, however, that there is not much 
you can save. The nuclear components represent only about a third 
of the total capital cost. One of the results of this is that you are 
going to find that almost anybody who is developing nuclear plants 
and who projects the costs in the future comes out with about the 
same cost of power. 

One of the questions that the business asks is why this multiplicity 
of approaches. The answer is that none of these projections have 
true economic validity. The reason they do not is that one thing 
has been left out of all of these analyses and that is the unpredictable 
operation and maintenance cost. 

A powerplant in a utility that is out of operation 3 months out of 
the year because something has failed has lost its economic value by a 
tremendous margin. This kind of thing will only be found out ‘by 
actual operation “of plants that are on the line for long periods of 
time. For this reason the different technologies are going to have to 
be pushed along from a technical point of view until we get this oper- 
ating experience behind us. We don’t know, and I don’t think any- 
body does, whether water, organic, sodium, or gas reactors are going 
to be the cheapest in the long run because we do not know what they 
will cost to maintain and operate. Each one of these reactors has its 
own maintenance characteristics. When you start getting down into 
detail it turns out that you cannot predict what it is going to cost. I 
think that as a practical matter we have to continue multiple lines of 
development even though projected competitive costs will look similar 
until we get this operational experience under our belts. 

Representative Horirretp. I think this is a most important point. 
Do you feel that this principle is pretty widely held by the competing 
manufacturers? That is, those who are advocating the different types 
of reactors ? 

Mr. Srarr. It is hard for me to talk for other people, but I would 
guess from the general tenor of the remarks they have made that they 
are in agreement. One really cannot tell at this stage what reactors 
are the best for the country to push. It may very well turn out that 
there is no such thing as a best reactor for all circumstances. There 
are circumstances that can change the choice on an economic basis by 
a big factor. I can mention a few. One is the fact that all these 
analyses are based on fuel being leased from the Government at 4 
percent. The analyses will not be the same if the user has to buy the 
fuel and treat it as a capital investment. This is particularly true of 
heavy water. You can change the whole aspect of heavy-water reac- 
tors depending on whether you lease the heavy water or if you sell it. 
If you sell it, it becomes a capital investment. Also, you have all been 
involved in discussions of plutonium buyback. The type of decision 
as to how the country handles the financing of these materials can 
change the whole nature of what is economically the best. Until some 
of this gets ironed out we do not know where we stand. 

There is one other factor. We now have a chemical cycling cost 
which is set by the Government as the cost of what the Government 
would charge if it handled this material in its own chemical plants. 
If 10 or 15 years from now we have a chemical industry that does this 
on a private basis, the cost may be completely different. The whole 
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question of fuel cycle costs may be completely different. So we are 
not really in a position now to say what the best technology is. 

Representative Hoxtriretp. I have consistently maintained that what 
we ought to do is to develop the true economics of this as nearly as we 
can on what the actual cost is. In the reprocessing of fuel by the 
Government, to be sure the economics of that is figured on the basis of 
Government financing, but it can be extrapolated to private financing, 
I don’t think we are fooling anybody if we try to fool each other and 
the world by putting in unrealistic costs. For instance, your Govern- 
ment financing as against the private financing. I think we have to 
know both of these things. 

Mr. Starr. Yes. 

Mr. Ramey. On the earlier chart you have this OMRE and you are 
going ahead with construction on the 10-megawatt Piqua plant and 
you have indicated you will make a bid on some large plants, particu- 
larly in Europe. Do you think there is a need to go ahead with some- 
thing in between ? 

Mr. Srarr. Let me point out that the bid we are making in Eu- 
rope—which is on guaranteed basis and firm price—contains guaran- 
tees that are stronger than these people get on conventional plants. 
These bids are based on a very conservative design. It is basically 
the Piqua design scaled up to 150 electrical megawatts. 

Representative Durnam. Are you guaranteeing the fuel? 

Mr. Srarr. Yes, 6,000-megawatt-day average. These are metal fuel 
elements. These are convertible to oxide. If we go to oxide we will 
probably guarantee about 12,000 megawatt-days. The economics of 
these two are roughly the same. What we are talking about in the 
way of the next stage of development involves nucleate Foiling, which 
isa more advanced concept. It has not yet been developed to the point 
where we are now ready to give the same kind of guarantee. It 
doesn’t. have the same degree of conservatism but represents a rather 
marked step in the development of the technology. In effect, we do 
believe it is appropriate for the Commission in its program to have a 
next-stage plant which will test out this more advanced technology on 
an operating basis. 

Mr. Ramey. As a sort of experimental prototype, as we call them 
sometimes. 

Mr. Srarr. I think it is suitable for a prototype plant because the 
experiments are being done now on an engineering scale in the labora- 
tories as part of the Commission’s program. There are enough results 
now to indicate there would not be a high technical risk to include this 
in an experimental plant. 

Mr. Ramey. Should you wait until this organic experiment that the 
Commission has in the authorization bill this year could be constructed 
and get the results of that? 

Mr. Srarr. I think this comes back to this policy question. Let 
me point out the practical things we face when we schedule’a pro- 
eram. It takes about 2 years to do the engineering of any plant. 
If you were to authorize a prototype plant of 75 megawatts with the 
advanced concepts in it today, we would have to have 2 years of 
engineering. We would have to have a backup program for testing 
the components. In the year coming we will get most of the engi- 
neering data to tell us whether the basic devices are sound or un- 








"e 


ut 
ye 
1e 


of 


g, 
id 
n- 
to 


rae 
Its 
his 


the 


ted 


Lat 
ro- 
nt. 


the 
of 


ing 


\g1- 


un- 








AEC AUTHORIZING LEGISLATION 427 






sound. If it is sound you go ahead. If it is unsound you stop. If 
you wait for all the experimental results to come in sequence and 
then authorize go ahead you have delayed the final production of a 
plant by about 2 to 3 years. 

So the real question is whether you want to anticipate a successful 
development and reach a point where you can say go ahead or you 
want to wait before authorizing start of the engineering design. This 
comes back to the policy question which I discussed before. Some- 
where we have to balance time versus funds and time versus the 
technical efficiency of doing the work. My own feeling is that it is a 
wise thing, considering all the discussions that have gone on in this 
country on this program, to authorize, in the case of the organic, 
say, a 75-megawatt prototype plant now. The advanced technology, 
and the backup research and development would be undertaken, and 2 
years from now either the construction goes ahead or it doesn’t. 

Representative Bares. May I ask just one question ? 

Doctor, sometime ago you mentioned that 30 percent was the 
amount of the electrical aspect of the system. 

Mr. Srarr. No; two-thirds is the electrical aspect. 

Representative Barrs. The nuclear? 

Mr. Srarr. The nuclear portion represents about 30 percent. 

Representative Bares. Thirty percent of what? 

Mr. Sraxr. Of the total capital cost. 

tepresentative Bares. Of the generating aspects of this, how far 
do you go? 

Mr. Srarr. Thirty percent of what one capitalizes on the books 
versus what one calls operating expenses. Research and develop- 
ment is written off as an operating expense either by the Commission 
or someone else. The actual cost of construction and the engineering 
of the plant you build is considered capitalized money which has to 
be amortized over the lifetime of the plant. 

. Representative Bares. We are just talking about the plant now. 

Mr. Srarr. We are talking about the plant. We are not talking 
about the research and development program. 

Representative Bares. You are not talking about transmission 
lines ¢ 

Mr. Srarr. That is right. 

Representative Bares. Thirty percent of the plant is represented in 
the nuclear aspects. 

Mr. Srarr. That is right. When you go out and visit a power- 
plant and you look at that big thing sitting there in the field, 30 
percent of what it cost to build, that is what I am talking about. 

Representative Hoxirrevp. Is that clear in your mind? Would 
there not be an offset on the 30 percent nuclear as against the substi- 
tution of the steamplant for that ? 

Mr. Srarr. Yes. 

Representative Hotirmetp. You would reduce that 30 percent to 
about 10 percent, would you not? 

Mr. Srarr. If this were a steamplant, it turns out that about a 
third represents the boiler investment. Modern steamplants run at a 
higher efficiency. If you were to take a capital cost of $180 a kilowatt 
for a conventional plant, $60 a kilowatt may represent the cost of 
the boiler. Comparing this with a 150-megawatt system giving a 
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capital cost of $240, you have in effect $80 a kilowatt for the nuclear 
plant portion. 

If you try to compare the two the percentage difference is not very 
great. 

I might indicate to you what the total cost of power out of these 
plants comes to. On the 300-megawatt plant we are talking about 
8-mill power provided the plant runs 80 percent of the time. That 
word “provided” is a big question mark, 

Representative Bares. I thought I had seen a figure 10 percent 
somewhere. 

Mr. Srarr. For what, sir? 

Representative Bares. That is what I am trying to determine. 
That is the reason I asked the question. If you compute the overall 
cost of delivery to a location to the user of the electricity, and then 
when you figure the opportunity of cutting down costs 

Mr. Srarr. Yes. The total cost of power delivered to a customer is 
apt to be anywhere from three to five to eight times the cost of what 
we call busbar cost, which is the cost of generation. 

Representative Barres. When you consider the magnitude of the 
nuclear portion of it it has a very small effect. 

Mr. Srarr. That is right, sir. 

Representative Ho.irtetp. I believe that is all the questions we 
have. Thank you very much, Dr. Starr. 

Mr. Srarr. Thank you. 

Chairman Ho.irrevp. The next witnesses are John Menke and 
Walter Hamilton and Mr. Worthington of Nuclear Development As- 
sociates and Du Pont. 

Mr. Ramey. This is to discuss the heavy water natural uranium 
development. NDA and Sargent & Lundy have been doing a design 
study on this. Du Pont has been doing a great deal of development 
and research work on the heavy water concept and is in the process of 
designing and constructing a small component reactor experiment. 

Representative Hoxirretp. Mr. Worthington, if you wish to sit up 
with the other witnesses, you may do so. 


STATEMENTS OF JOHN R. MENKE AND WALTER HAMILTON, REPRE- 
SENTING NUCLEAR DEVELOPMENT ASSOCIATES; HOOD WORTH- 
INGTON, REPRESENTING DUPONT CO.; AND RAY MAXSON, 
REPRESENTING SARGENT & LUNDY 


Representative Hottrretp. Would you proceed, please. 

Mr. Menxe. I would like to introduce the subject, if I may stand. 
I have been before you, Mr. Holifield, more than once and I have felt 
strongly about some presentations before. I have some hesitation 
about being here myself today because what I have to talk about is 
more important than my person can carry. 

I would like to say that before I came here I did my homework. 
I called up an old teacher of mine, two of them, Edward Teller and 
Eugene Wigner, and said what I was going to do. I asked if ae 
were with me or if they weren’t. Edward Teller responded, “Good, 
please quote me.” 
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Representative Hoitrretp. You said you wanted some more plu- 
tonium ¢ 

Mr. Menke. That is what I said. 

Representative Houtrretp. I was being facetious. 

Mr. Menke. I feel that we are presenting to you somethmg more 
important by far than mills per kilowatt-hour. Mills per kilowatt- 
hour are important but we are also presenting to you a utility pro- 
gram, a system, which will not be dependent on your production of 
military materials, and which will on the other hand be a dispersed, 
very large-scale plutonium production capability. This is really the 
total essence of what we have to say. Everything else here is going 
to back up our belief that that is the most important kind of power- 
plant to build in the United States today. 

Representative Hoxirteip. Dispersed and plutonium producing. 

Mr. Menke. Yes. By dispersed I mean that your capability for 
production is all around the country and not just in one place. 

Mr. Ramey. That would be your natural uranium type. 

Mr. Menke. That would be a natural uranium heavy water reactor. 

Representative Hoxirrmvp. In other words, an enemy in place of 
bombing Hanford would have to bomb all of the plants throughout 
the United States to get our total production. 

Mr. Menke. That is correct. I feel very strongly that it is ex- 
tremely important that this country move on this type of powerplant 
in order that the judgment can be made from strength as to whether 
we are going to build this kind of powerplant, based on natural ura- 
nium, or whether we are going to present some future President—not 
this one—with the dilemma, “Shall I invest uranium 235 in so many 
more submarines or shall I keep this powerplant running?” An im- 
possible dilemma for any President. You know I feel strongly. All 
this is ad lib. I would like to introduce my partner, Mr. Maxson, of 
Sargent & Lundy. This is Mr. Maxson. He has a statement to make 
of what we have done. 

Representative Hotirretp. You may proceed. 

Mr. Maxson. Mr. Chairman, I would like to say first that I am 
sorry Mr. Kolflat could not be down here, nor Mr. McCloska. This 
quick change of schedule was a little quick. I am pleased to be here. 
I got here by way of New York. 

Mr. Ramey. We had originally scheduled these gentlemen tomor- 
row morning and Mr. Holifield and Mr. Van Zandt suggested that 
we accommodate these gentlemen today. 

Representative Hoxirrevp. I was trying to accommodate some of 
these gentlemen for the Easter vacation and that is why we put you 
gentlemen to this inconvenience. ; 

Mr. Maxson. It is no inconvenience. We were coming down any- 
way. Iam sure you will earn the extra day’s vacation over the Easter. 
One thing I miss is the Easter vacation, Mr. Holifield, by not 
going to school. 

I would like to make this statement: 

In response to a telegram from Mr, Ramey of March 17, Sar- 
gent & Lundy ee the opportunity to appear before this com- 
mittee, particularly as the subject matter relates to heavy water 
reactor projects. As background information Sargent & Lundy, to- 
gether with our associate, Nuclear Development Tans. of America, 
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has just completed a design study of heavy water moderated power 
reactors. This was under a contract number AT-—38-193, awarded 
November 6, 1958, by the Savannah River operations office of the 
U.S. Atomic Energy Commission. The results of this study have 
already been forwarded to the commission. Those are identified as § 
and L 1565, Volumes I, II, and III, dated January 28, 1959. 

Mr. Ramey. Copies also will be given to the committee. 

Mr. Maxson. S and L 1581, Volumes I, II, and IIT dated February 
28,1959. And an addendum report, S and L 1565, addendum I, dated 
March 20, 1959. 

This study was divided into two major parts. Part 1 consisted 
of a comparative evaluation of the various D.O moderated reactor 
plant concepts. Of some 50 heavy water reactor concepts reviewed, 6 
were chosen for further comparative study and evaluation. These 
6 heavy water moderated concepts were, first, a pressurized D,O, 
pressurized vessel, indirect cycle. Second, a pressurized D.O, pres- 
sure tube indirect cycle. What we term 3A, a boiling D.O pressure 
tube direct cycle and 3B, a boiling D,O pressure vessel direct cycle. 

The fourth was an organic cooled pressure tube, indirect cycle. The 
last, a gas cooled pressure tube indirect cycle. 

Preliminary designs were prepared for each of these 6 concepts 
for a nominal 200-megawatt electrical output in sufficient detail 
and with reasonable comparative cost estimates that could be used 
for evaluating the merits of each concept. On the basis of these 
cost estimates coupled with the inherent potential of the concept, 
the part 1 studies resulted in a recommendation that a boiling D,O, 
direct cycle concept offered the greatest promise, in our judgment, in 
the heavy water family, for producing lowest cost nuclear power in 
the near future. 

For large scale units, the preferred reactor configuration is one in 
which the heavy water coolant is contained in pressure tubes and 
heavy water moderator separately contained in a calandria vessel. 
Based on the finding of part 1 of the study, a part 2 study had as its 
principal objective the preliminary design and cost estimate for a 
prototype power reactor plant of minimum size—it was a nominal 
70 megawatt electrical net output—necessary to demonstate the recom- 
mended concept, including operability on natural uranium fuel as 
well as enriched, and using existing technology, or that technology 
which could be developed in conjunction with the construction. 
Operation of the experimental prototype could be scheduled for 1963. 
The Commission staff will no doubt present a more complete detailed 
analysis of the study reports referred to. However, as a result of these 
studies and other background information we would like to call to 
your attention the following aspects of heavy water moderated power 
reactor concepts, with particular emphasis as they relate to the boil- 
ing D,O pressure tube, direct cycle concept and its prototype design. 

First, natural uranium fuel can be utilized in heavy water moderated 
reactors. This offers fuel conservation in the long run and also should 
be attractive to the foreign market where adequate facilities are not 
available for processing enriched fuels. 

Second, the success of light water boiling reactors gives promise of 
similar achievement for heavy water boiling reactors. 
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Third, the pressure tube facility for containing the fuel elements 
and coolant lends itself to large sizes, 200 megawatts electrical and 
larger, with decided advantages over a reactor vessel facility, assum- 
ing that such a facility could be fabricated in large sizes. 

Mr. Ramey. Your pressure vessel is the limiting factor on going to 
large sizes with a boiling reactor or a pressurized water reactor, is 
that not right ¢ 

Mr. Maxson. That is right. For example, it is expected that there 
would be many more vendors willing to supply pressure tubes as 
against the limited number of vendors able to supply reactor vessels. 
Such a situation should develop into a lower cost for pressure tube 
facilities. 

As an aside, the Dresden reactor vessel, which most of you are 
familiar with, was way too bulky for rail shipment. Fortunately we 
could get it by water. It went down the coast across Florida and up 
the Mississippi and Illinois Rivers to the site and landed on March 
12 and is now on its way in. 

Fourth, the pressure tube concept also permits separate contain- 
ment of the heavy water moderator. Thus the benefits of a hot or 
cold moderator, variation in moderator level or moderator mixture 
could be exploited to the fullest extent. 

Fifth, the separate moderator and coolant arrangement could lead 
to the use of light water as a coolant, while retaining the advantages 
of a heavy water moderator. 

Also under this arrangement the separate moderator and coolant, 
with pressure tube facilities, possibilities of producing superheated 
steam within the same reactor core appears promising. 

Six, the old saying, “There is no substitute for experience,” is par- 
ticularly applicable to nuclear power reactor developments. What 
is needed we feel is more actual experience in design, building, and 
operating promising reactor concepts to achieve competitive nuclear 
power. We feel the experimental prototype plant lends itself ex- 
ceedingly well from a relatively low capital cost outlay of providing 
adequate operating _—eoe to exploit the merits of heavy water re- 
actors, especially the boiling D,O pressure tube direct cycle concept 
operatable on either natural or enriched uranium fuel. 

We would urge that serious consideration be given to going ahead 
with such an experimental prototype development in the interest of 
achieving competitive nuclear power. 

That concludes our presentation on the heavy water moderated 
reactors, and again we thank the committee for this opportunity to 
appear before it. 

epresentative Hoiirretp. Thank you, sir. 

Mr. Ramey. What size are you thinking about with respect to an 

ere prototype? What size range? 
fr. Maxson. It would be in the range of about 70 megawatts 
electrical net. 

Mr. Ramey. Are there any things that you think you would learn 
from designing, building and operating such a prototype that you 
couldn’t learn from the components reactor that Du Pont is building 
now and some of the pressure tube development work that is being 
done on this gas cooled natural heavy water project ? 
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Mr. Menke. I would like to speak to that. The major question 
in operating a natural uranium reactor is how long will the reactivity 
last. How much oomph do you have in the reactor. This will not 
be found on any other than natural uranium reactor. We have none 
in our program. There is none scheduled in our program. 

Mr. Ramey. Mr. Worthington, would you agree with that? 

Mr. Worrutinerton. I think that statement is unexceptionable. 

Mr. Ramey. I notice Mr. Davis said that a couple of years ago 
when the AEC was recommending the construction of a natural 
uranium heavy water reactor. ; 

Mr. Maxson. I want to say one other thing, for the record. Our 
company has had the utmost cooperation, much more than was 
ordered in thebook, from the Du Pont Co., in answering all the re- 
activity questions that we put to them. In spite of that great co- 
operation we still don’t know the answer until we run a natural 
uranium reactor. 

Mr. Worruineron. That is right. You won’t have the answer. in 
final form until you run one and really run into trouble. There is no 
substitute for running things long enough and at the temperature that 
you are talking about. 

I think if you look at Dr. Starr’s chart there is a possibility perhaps 
of skipping some of these stages that he mentioned. I am not sure 
which ones, though, I am sorry to say. 

Mr. Ramey. Perhaps, Mr. Worthington might now give us a little 
information on what Du Pont has been doing and how you are coming 
along on your program. 

Mr. Worrnuineton. I would be glad to. Two and a half years ago 
we started out on a comparative study of heavy water moderated re- 
actors as a class. These heavy water moderated reactors were all 
fueled with natural uranium. That was one of the ground rules. 
We have studied about 20 members of this class covering hod and 
cold moderated devices, pressure tube and pressure vessel types, re- 
actors that are cooled with liquid D.O, with boiling D,O, with steam 
and with gas, and covering the range 100, 200, 300, and 400 electrical 
megawatts. 

We have covered these things to the best of our ability as regards 
physics, the fuel and the engineering that is involved in each one of 
them. I thought you would be interested in knowing where we are 
today on this. 

The first thing we discovered was that at 100 electrical megawatts 
there was practically nothing to choose between these various types, 
except that the steam cooled device that we had cooked up turned 
out to be the most expensive. 

Also I would have to say that with our particular ground rules 
there wasn’t very much attraction in any of these devices at 100 elec- 
trical megawatts. They ran from 22.4 to 23.7 mills per kilowatt-hour. 

The thing that is important there is the narrow range of costs for 
what we considered a very wide range of types. This was reall 
rather a surprise to us. Then we decided we had better take a loo 
at something we knew in principle but did not know about in detail, 
and that is how the cost is affected by the size. We found, as we 
expected, that as the output went up in the number of electrical mega- 
watts, the mills per kilowatt-hour went down. The thing that was 
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really astonishing to us what that it went down faster for the pres- 
sure tube boiling case, which is the one these gentlemen are working 
on, than it did for the other types we tried. 

This was a completely independently arrived-at conclusion, in- 
cidentally. 

On the basis of the newly issued ground rules for fixed charges, 
something that has come out of the Commission only in the last few 
weeks (and I ought to give you what this basis is—14 percent per 
annum on the plant cost, 11 percent on the D,.O inventory at $28 a 
pound, 4 percent on the wranium metal inventory and 12 percent on 
that part of the fuel inventory that is not uranium) and on the basis 
of the scope of work that we had picked out, which is different from 
the scope of work that Sargent & Lundy did largely because of the 
way we have done our business in the past, we come up with num- 
bers like this. 

For 100 electrical megawatts, a pressure tube boiling device pro- 
duces power at 19.0 mills per kilowatt-hour. 

For a 200 megawatt. one, 12.7. A 300 one, 11.2. A 400 one at 9.5. 

Mr. Menke. The coincidence is extraordinary. We have not heard 


. 


any of these figures until now. Our price at 70 megawatts is 19.1 mills, 
- Mr. Worrninetron. What do you get at 200? 

Mr. Menxe. 11.9. 

Mr. Worruineton. As against 12.7. This is a check. 

Mr. Maxson. This is the first time we have ever heard these figures 
or in connection with this concept. 

Mr. Worruineton. I am sorry we have not been closer together. 


Mr. Hamiuron. There has been true independence. 

Mr. Menke. This is a completely independent result. 

Representative Hotrrrevp. I think it is remarkable that you are so 
close together and that you both favor this type. 

Mr. Ramey. When you get to bigger sizes it begins to get in the ball 
park of competitive pawer. 

Mr. Worrutineron. I think I ought to say a word about these elec- 
trical megawatts. As you know, we talked about 100 electrical mega- 
watts first because that we said was the largest powerplant that we 
though we could put on the Savannah River site and use the power 
there. I may say that our engineering department when they became 
a little more closely faced with the possibility that we might have to 
take 100 electrical megawatts on the Savannah River site gave this 
another look and they felt. some concern, but they finally came up and 
said yes, we think we can doit. Three hundred electrical megawatts, I 
think, is considered to be a very large size powerplant, or the kind of 
thing you would have around the Chicago area or the eastern sea- 
board. Four hundred electrical megawatts, is practically as large 
as anybody is thinking about now. That is an important thing for us 
to consider. 

The other thing is how realistic is this 80 percent load factor. 

Representative DurHam. That is about the largest steam plant. 

Mr. Worruineton. That is the largest they are talking about. 

Representative Hoxirrevp. There is not any that big. 

Mr. Menke. 450 is being engineered now. 

Mr. Worrurneton. Somewhere in the neighborhood of 300 is the 
biggest they have now. 
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Mr. Maxson. The nominal 300 megawatts are in service. Mr. Menke 
said the 400’s are on order and are being engineered. 

Mr. Menke. I might say this is maximum in one unit. 

Mr. Worruineton. I want to talk for a minute about the 80 per- 
cent load factor because there is something about this that we should 
not fool ourselves about. If you go toa good sized metropolitan power- 
house and ask them what their load factor actually is they will tell 
you it is in the general neighborhood of 65 percent. So an 80 percent 
load factor is really giving this device the breaks. What everybody 
says in this business is that we are going to consider nuclear reactors as 
large base-load reactors and base-load sources of power. That has 
been said to some extent about Shippingport but the trouble up there 
turned out to be, I believe, that the power operator so liked the er- 
formance of the nuclear reactor that he used it on a variable load 
despite the fact that he was producing expensive power in that way. 
It is not the way you favor the economics of a Fl ade reactor. 

I just wanted to be sure that we do not fool ourselves about that. 

Representative Hotirretp. When you say this should be the base 
load, this would indicate that it would be your primary source for a 
big distributive system and that it would be weed as a primary source 
and supplemental power would be added to it on the peaks. 

Mr. Wortruineton. Yes. 

Representative Hortrrecp. But the valleys would not go below this 
80-percent factor. 

Mr. Wortutneton. You would be using the equivalent of 100 per- 
cent of the time at 80 percent of the power, or 80 percent of the time 
at 100 percent of the power. 

Representative Hoxrrrerp. In other words, if this was integrated 
into a big system—I mean this should be integrated into a pretty big 
system—rather than a medium-size one. 

Mr. Menze. It should be put on a big grid. Otherwise, it is irre- 
sponsible to add this power. 

Mr. Ramey. This would not necessarily apply to your experimental 
prototype where you are building to learn something. What you are 
doing there is getting operating experience and seeing what happens 
with natural uranium, as far as your burnout and your flux is 
concerned. 

Representative Horirterp. The variation in Shippingport is justi- 
fied on the basis of experiments. I don’t think it was ever contem- 
plated to run it on an 80-percent load factor just for kilowatts. 

Mr. Wortrurneron. I think it is run a little differently than people 
thought it was going to be, at least in the early stages of design. 

Mr. Ramey. They wanted to conduct a lot of experiments with it, 
but then run it for a good long time as the base load thing. I guess 
they found, especially when Duquesne needed some power, they could 
use it for peak periods. 

Mr. Worrutneton. I thought I might go on with what seemed to 
us the biggest uncertainties in this area and what we are doing about it. 

In the physics area, I should say that the clean lattice properties 
have been well studied. I think we could go a little further in the 
direction of a wider lattice spacing with more uranium in each posi- 
tion than we have done. We could clean that up a little bit. 
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On the whole, the cold clean lattice properties have been well cov- 
ered. The effect of temperature to 95° centigrade has been well estab- 
lished. I think that our production units have well demonstrated 
what I might call cold and warm dirty performance—dirty in the 
sense that it has nuclear poisons built into it—of large reactors over 
a rather limited exposure range in comparison with the kind of thing 
you must have in your powerplant. So the big need is for really high 
temperature data. To get this on a clean lattice we have built a pres- 
surized exponential at the Savannah River plant which is now being 
put through its preliminary paces. This will go to 215° centigrade, 
and so far it looks extremely good. It has a beautiful exponential 
falloff along the axis and it has a very fine radial distribution approxi- 
mating the theoretical very well. 

This is, of course, clean. To approximate the poisons we can put 
in stainless steel or other wires and mock them up reasonably well. 
We will also have the benefit of the operation of the NRU in Canada, 
of our components test reactor, presumably the Carolina-Virginia 
reactor, which is a small device, and perhaps this Florida east coast, 
though I am not really very familiar with that. So it seems to me 
that we are fairly well supplied with cold data and with small data, or 
the sources for chiah, When those data are in, it might be possible to 
jump toa fairly large next unit. 

On fuel elements there has been a controversy whether we should 
use metal elements or oxide elements. There are fears about natural 
uranium metal that it will be dimensionally untable. Natural uranium 
cannot be carried to enormously high burnouts. At least one advan- 
tage of metal is its cost. At 200 electrical megawatts, our fuel ele- 
ments contribute 2.7 mills per kilowatt-hour. I have a section of one 
of those fuel elements here, and I thought you gentlemen might just 
like to take a look at it. This is a piece of natural uranium tubing 
which is clad both inside and out with zircalloy. This is made by 
making a composite billet, putting it into an extrusion press, jamming 
it through the press, and out comes an element that is sized. All 
that has to be done is to heat treat it and put on end pieces and you 
are ready togo. Itmakesavery economical unit. I think the bondin 
is excellent. If you heat treat this properly there is a diffusion bon 
between the cladding and uranium, and it has a good deal of ability 
to hold the uranium in shape. 

Representative DurHam. What temperature does this take? 

Mr. Worruineton. To do this job? 

Mr. Ramey. No. What temperature will it take? 

Mr. Worruineton. You have brought up one very important ques- 
tion. That is the question of the stability of the uranium tempera- 
ture. There is a fear that this stability as measured by its swelling 
properties has a maximum in the general neighborhood of 300 to 400° 
centigrade. 

If I can show a picture on the board, I think I can show you where 
the trouble lies. If you plot the amount of swelling in this direction 
and the temperature in this direction, it looks suspiciously as though 
you have a curve like this at low exposure and at high exposure the 
thing might go like that. 

I have deliberately not put any numbers on here because this is not 
well understood at all. In general, in here is a temperature range in 
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which practically all fuel elements are going to have some metal and 
this is the source of worry. 

On the other hand, there is also some evidence that the actual force 
that produces this swelling is not very large and can be withstood by 
the zirconium cladding that is put on the outside of it. If this is 
true, we may not get into trouble. 

To answer this question we have a tube now in the Vallecitos boiling 
water reactor. It has been only a week. We have a longer tube going 
into the Canadian NRU in May. We will have the heavy water com- 
ponents test reactor at Savannah River in 1961. 

This stability is a sufficiently important item so we have felt it is 
necessary to have a backup in the form of oxide work. On the other 
hand, the oxide is pretty expensive. Perhaps it is on the order of 
twice as expensive as the metal. So it would be very desirable if we 
could cheapen the oxide elements in some way or other as compared 
with the Shippingport original loading, im which there were tiny 
pellets that were compressed, sintered, ground, loaded into tubes, and 
the cladding was pressed down onthem. To do this we have had some 
success in switching tubes that were filled with powder and with co- 
extruding a powder inside a tube. 

We think these do lend themselves to much cheaper elements. 

Representative DurHam. Have you tried any other elements? Are 
you just using zircaloy / 

Mr. Worrnineton. We have done zirconium with natural uranium, 
and zircaloy 2 with uranium containing 2 percent zirconium, and we 
are actually trying uranium with aluminum and having some success 
with that, rather to everybody’s astonishment. 

Representative Durnam. Do you get any oxidation here at all? 

Mr. Worrnineton. The black you see is oxide and is the result of the 
heat treatment that has been given to this piece. It is of no conse- 
quence. 

Representative DurnAm. Have you been running into any trouble? 

Mr. Worrutneton. From the oxide, no. There are other problems. 
The pressure vessel type has the problem of vessel size that these gen- 
tlemen have mentioned. I ought to say that the pressure tube is not 
without its problems. There is some question about zircaloy tubing 
for withstanding pressures. 

I understand that the Canadians are giving very serious considera- 
tion to the problems that are connected with the use of thick wall 
zirealoy tubing and I do not know what the trouble is. This is some- 
thing we have to learn about. 

On thin wall zircaloy tubing, I ought to say we have had astonish- 
ingly good succeess. This is a sample of thin wall zircaloy tubing 
and up to a year ago I think nobody would have said they could make 
this. This is done by Harvey Aluminum Co. on the west coast. 

It seems to us,to indicate that if you can make a thing like that you 
can make almost any kind of thin wall zircaloy tubing that the engi- 
neering is likely to call for. 

Representative Durnam. How much pressure is on that tubing? 

Mr. Worrutneron. This was not intended for a pressure tube. 

Mr. Ramey. But you could use this type of metal ? 

Mr. Wortuineron. You could use this type of metal but you would 
have to have a thicker wall for the kind of thing these gentlemen 

are talking about. ; 
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Mr. Menke. Just over one-eighth of an inch thick. 

Mr. Worruineron. This would be for defining water channels on 
the inside of a tubular element, which would be encased in a much 
thicker zirealoy tubing to hold the pressure. This is a housing tube 
or guide for the passage of water. You have to be able to do this 
kind of thing as well as the other one. 

This is really quite a technical triumph on the part of the Harvey 
Aluminum Co, 

Representative Hoiirietp. They have been doing a lot of work for 
several years on zirconium. 

Mr. Worruineron. Yes. 

Representative Houtrretp. Was it this company that reduced the 
price on zirconium so much ¢ 

Mr. Ramey. They made a bid, but they didn’t get a contract. Their 
specialty has been on the matter of fabrication. They are particularly 
good at this. 

Mr. Worruineton. We gave them a development contract just to 
get their hand in so somebody would be able to make these thin wall 
tubes. It was obvious that we were talking about the necessity of 
these, but nobody was doing anything about it. I think they have 
come through on this in admirable shape. 

Another problem that we see is how do you join zircaloy to other 
tubing. There is a problem there which is an engineering problem 
that has to be solved. 

I would like to summarize the Du Pont program. Our report on 
the engineering studies that I have mentioned is going to issue along 
about the end of the second quarter of this year. Our pressurized 
exponential for high temperature lattice is just going into operation 
and I would guess it would have a good 2-year program. 

Our heavy water components test reactor for testing 10 to 12 
large fuel elements at a time under power conditions and possibly 
with two loops that can be subjected to different conditions from the 
rest of the unit, is coming along. I think they will spade ground 
along about the 1st of June on this. 

We will depend on the NRU Canadian reactor and the Vallecito 
boiling water reactor in the interim; we will be working on oxide 
elements as a backup. 

We stand ready—I want to say this emphatically—to help with 
special lattice measurements, cold, warm, and hot, clean, and with 
mockup poisons, in any way that will help the program of the Com- 
mission, only provided that there must not be a significant interfer- 
ence with production. 

Outside of that we have worked with Nuclear Development Corp. 
on this kind of thing. We have worked with other people on the ir- 
radiation of foods. We have worked with Fernald on criticality ex- 
periments. 

I think the pattern is well enough established so that we can say 
that we stand ready to do anything on the development side that the 
Savannah River location or people are particularly fitted for. 

Representative Durnam. What do you mean not to interfere with 
production ? 

Mr. Wornincron. Some of these devices are used to guide us in our 
work in producing plutonium at Savannah River. When these things 
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come along, then we have to ask ourselves what do we do about sched- 
uling power work as compared with production work. 

It has been our guiding rule, that we should not interfere signifi- 
cantly with production. 

Representative Durnam. Is that AEC money? 

Mr. Worruineton. Yes, sir. 

Representative DurHam. When will that be completed ? 

Mr. Worrutneron. About 1961. 

Representative DurHam. How about the space? 

Mr. Worruineton. It will test 10 or 12 fuel elements about 10 feet 
long at atime. This hardly gives you statistics but it is so much bet- 
ter than the one element that you can test somewhere else. It is a real 
step forward. 

Representative DurHam. You have been having to go to Arco for 
your testing. 

Mr. Wortutneton. We have done a little bit. The trouble with 
Arco—and I don’t mean this is a criticism of the place—they only do 
pieces that are 3 feet long and the flux is extremely variable. Some- 
times, it is concentrated at the bottom and it moves both radially and 
vertically in a way that does not delight a technical man a bit. 

Representative DurHam. We have had some complaint about that 
from time to time. We have been trying to get this program under- 
way for 2 or 3 years, realizing the growing industry throughout this 
country and also in the other countries where anybody could see that 
this testing facility was going to be needed. 

Representative Horirretp. Some of us visited Savannah as you 
know, recently, and we were quite impressed with the operation down 
there and the excellence of the work they are doing. 

Mr. Worrntneron. Thank you very much. I can’t remember 
whether you got a chance to see the experimental pile we have down 
there or not. We think this has been an enormous advantage to that 
location in guiding the work of production reactors and letting us 
get to the high powers we are now reaching. 

Representative Horirrecp. Mr. Menke, do you have anything addi- 
tional ? 

Mr. Menke. Yes. 

Mr. Ramey. There is one thing that might be of interest and that 
is a little bit of the history of the interest in natural uranium and 
heavy water reactors. We knew back in 1956 when the committee 
got interested in this, Dr. Zinn mentioned that Savannah River did 
have an established technology and we could start taking off from it. 

The Commission itself, at that time or shortly thereafter, got inter- 
ested in it. Perhaps Dr. Menke might add something to that. 

Mr. Hamirton. Before he starts, may I say, when we were asked 
to come in today and give the testimony it was suggested if we could 
put some of this story together it would be helpful. We tried to do 
this. I think this is in response to the committee’s desire. 

Mr. Menxe. I am going to try to omit some portions of this in 
order tospeed matters up. It won’t be-too easy. 

During the 1958 hearings of this subcommittee the Atomic Energy 
Commission requested authority to conduct an intensive evaluation 
study to select the most promising type of heavy water moderated 
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“l- | power reactor operable on natural uranium and to proceed with title 
1 design of the type selected. 

ifi- In its formal statement to the subcommittee on June 4, 1958, the 
following appeared: “Fiscal year 1960, item 11, construction of a 
heavy water moderated power reactor may be initiated if design 
evaluation and preliminary design performed in fiscal year 1959 show 
favorable results. 

“A necessary feature of this project is demonstration of operability 

on natural uranium fuel and the plant size should be the minimum 
eet | to make this possible. It ts estimated that this is of the order of 100 
et- | electrical megawatts.” 
eal I am pleased to be able to report to you today that NDA, working 

with Sargent & Lundy, has completed the design study authorized 
for | for fiscal 1959 and the results are very favorable. The first power 

reactor of this type large enough to be operable on natural uranium 
ith }| must necessarily be an experimental prototype and, I think, Com- 
do | mission supported. At least two different strong utility groups have 
ne- | expressed a real interest in operating a Government-supported plant 
ind | and making a modest but businesslike contribution to the project. 

It is particularly gratifying, therefore, to be able to report that 
hat | the plant can achieve all of the initial objectives in a less expensive, 
ler- | 70-megawatt size, rather than the higher cost 100-electric megawatt 
his | unit anticipated by the Commission a year ago. 
hat The team of Sargent & Lundy and NDA was selected last Novem- 

ber 6 to perform this study. The selection was based on a competition 
rou | with 14 other groups. The very great importance of heavy water 
wn | natural uranium systems persuaded us to compete hard for and to 
take on the very difficult and organizationally disruptive task of con- 
ber | ducting the study in the less than 4 months granted by the Commis- 
ywn | sion. 
hat We understand that the Commission’s comments on our reports 
“us | will be in your hands next week. In view of the results of the study, 
we hope that the Commission will request authorization to start this 
idi- | plant in fiscal 1960 as was implied in last year’s Commission testi- 
mony. 

As a result, my statement today—and I hope our discussion—will 
hat | be addressed not only to the technical and economic facts developed in 
and | the study. I will try to establish briefly the history of the Commis- 
ttee | sion’s interest in the heavy water moderated reactor operable on 
did | natural uranium. 

1 it. I also wish to summarize the key arguments in support of my con- 

ter- | clusion that the continued design, development and construction of 
an experimental prototype should be authorized this year as a Com- 

ked Dinsicetippentee project. 

wuld I have a whole section on the results of the study. We have had a 

do | large comment on this and I am going to skip it. It is in entire tech- 
nical agreement with Mr. Maxson and I learned just now, with Mr. 

; in | Worthington. 

I will proceed to the history of the Commission and Joint Commit- 
rgy | teeonthe heavy water natural uranium project. 
tion In a report on the Commission’s 5-year reactor development pro- 
ited | gram submitted by the Research and Development Subcommittee in 
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March 1954, the potential importance of a heavy water moderated 
reactor operable on natural uranium was noted. 

At that time the subcommittee, under the chairmanship of the late 
Repressentative Hinshaw, understood that the Shippingport PWR 
might be operable on natural uranium if heavy water were used in- 
stead of light water. The importance of such a reactor in foreign 
countries was remarked upon in the report and the possibility was 
cited as a significant factor in going forward with the PWR. 

The PWR as a heavy water natural uranium plant did not come 
about. The strength of the motivation for such a reactor was evi- 
denced, however, during many of the exchanges of views during the 
hearings of the Joint Committee in May 1956. 

A heavy water moderated reactor operable on natural uranium was 
one of the three promising types identified by the committee and its 
consultant, Dr. Zinn, as not being pursued in the Commission’s pro- 
gram. During the hearings it was noted that the Commission did 
not have power reactor development projects to exploit British gas 
graphite developments, Hanford light water cooled graphite experi- 
ence and Savannah River heavy water reactor experience. 

The Kaiser-ACF project and the Hanford convertible reactor proj- 
ect grew out of those observations. 

In January 1957, the Commission acted to stimulate a demonstra- 
tion project using heavy water and natural uranium. What hap- 

ened after that was summarized by Commissioner Vance last year, 
fale this subcommittee, as follows: 

Heavy water power reactor: The Commission announced in January 1957 
that it would be desirable to build a heavy water moderated power reactor 
which would be operable on natural uranium fuel. No acceptable proposal from 


industry has been submitted under the existing ground rules of the power dem- 
onstration program. 

Therefore, it is considered appropriate for the Commission to assume the 
initiative in furthering this project. We propose to proceed with design and 
construction of the heavy water component test reactor plus design evaluation 
and preliminary design of a heavy water moderated power reactor. 

The plant must be of sufficient size to be operable with a reasonable fuel 
eycle with natural uranium but would be expected to achieve lower power costs 
with some enrichment of the fuel. Industry will have an opportunity to submit 
proposals for participation in later stages of the project as the development 


and design proceed. 

In the 1957 authorization hearings, dealing with fiscal 1958 projects, 
Mr. Fields, general manager, was asked about a series of projects re- 
poets to have been requested by the Commission and turned down 

y the Bureau of the Budget. 

During the exchange which followed, Mr. Fields testified that the 
natural uranium heavy water reactor on which industry was invited 
to propose in the third-round invitation, January 1957, had been in- 
cluded in the original budget request as a contingency item. He in- 
dicated that this request was made to permit the Commission to build 
the plant if industry did not offer todo so. Finally, Mr. Fields said, 
“We will come in for supplemental authorization if industry does not 
pick these up.” 

One year later, in 1958, Commissioner Vance testified that indus- 


os had not picked up this project. The following exchange took 
place. 
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Representative HoLirieLp. That— 


Referring to heavy water moderated power reactor which would 
be operable on natural uranium— 
does not defer to the type of reactor of the Florida project, does it? 

Commissioner VANCE. No, sir. 

Thus, we note that the Commission issued an invitation to private 
industry to propose a heavy water natural uranium reactor in Jan- 
uary 1957. 

In May 1958, the Commission stated it had received no response to 
that invitation and desired to proceed on its own. The Congress 
authorized a study. Quite appropriately the Commission issued an 
invitation to the industry and received competitive proposals. Sar- 
gent & Lundy and NDA was selected. onal Saal 

Let me repeat those steps. January 1957, solicitation of proposals; 
May 1958, determination that proposals received were not responsive 


to the Commision objective; November 1958, the start of this project. 
We have been a long time coming. 


Representative DurHam. You sure have. 

Mr. Menke. The obvious next step is for the Commission to request 
and the Congress to grant authorization to continue this design to 
detailing and construction—that is, unless facts have developed which 
make the project appear unsound or less promising. The opposite is 
true. 

I understand that the Commission has not requested the necessary 
authorization this year. Testimony in the 202 hearings indicates that 
the Commission has not done so because it believes that the present 
program on heavy water reactors is sufficient and because it hopes to 
combine forces with Canada in fiscal year 1961 for the construction 
of a prototype. 

While we respect the motives and stature of those who hold negative 
views NDA does not concur in this Commission decision. For the good 
of this country we must urge that you move ahead. Otherwise, there 
will be no natural uranium power reactor in this country, no such 
technology, no additional dispersed plutonium production capability, 
while the rest of the world will most surely move ahead. 

I have been in at least 10 countries by personal count to see the work 
that is moving there. 

Reasons for authorizing construction now: I believe that the Com- 
mission program for development of heavy water moderated power 
reactors operable on natural uranium has until now been proceeding 
ina lieisurely manner. A speedup in this area of development is now 
fully warranted. Without this reactor there is a serious hole in the 
Commission program. 

This type of reactor is of considerable significance to the United 
States and to the free world. Let me state the reasons briefly. 
Avoidance of potential conflict between civilian and military demand 
for U-235; development of convertible power reactors able to add 
plutonium production resources rather than draw down U-235 re- 
sources; leadership in developing the type of reactor of most interest 
to foreign countries without any U-235 production capability. 

Mr. Ramey. I might add one more. That is to have a direct source 


for the use of natural uranium without having to go through the 
governmental gaseous diffusion chain. 
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In other words, the uranium industry can operate as a normal, pri- 
vate enterprise in selling its product to private or public atomic 
powerplants without getting the Government mixed up in it as it does 
when you are using your enriched uranium. 

Representative Duruam. It will be just like coal. 

Mr. Menke. That is correct. You will burn what comes from the 
mine. There is a serious point there. I could come to it now. This 
pricing business for U-235 is a serious business and distorts the com- 
parison of heavy water natural uranium reactors and other enriched 
reactors, because the enriched reactors put in their inventory at 4 per- 
cent, which isa very heavy subsidy for the fuel inventory. 

Representative DurHam. It makes a differential in the kilowatt 
cost ? 

Mr. Menke. Yes, about seven-tenths of a mill. That does not in- 
clude the fact that the power cost in the U** is a very low power 
cost in almost every instance—I think every instance—not paying 
Federal taxes. 

Mr. Hamirron. Mr. Durham, may I interrupt only to say one might 
wonder whether it is a service to the areas which enjoy the low power 
cost to have their benefit of the low power put into U**, which is 
then exported from those areas. 

The benefits of cheap power at Paducah, Portsmouth, and Oak 
Ridge are taken away from those areas every time you ship U** 
to another part of the country or another part of the world, and the 
employment and the additional industry which could have resulted 
in those areas from consumption by industry of that power has, in 
fact, been turned to another end. I realize this is a difficult argument. 

Mr. Ramey. This is justified during a period when you are doing 
this primarily for defense purposes where you are making the U*® 
for weapons. 

Mr. Menxe. Yes. 

Mr. Ramey. But come the day when you do not need it for weapons, 
then you are going to wake up and find yourself dependent on these 
large plants. If you turn them over to private industry or diffusion 
plants are built by private industry the cost picture is going to look 
very, very different. 

Mr. Hamiuron. That is quite a peculiar thing, Mr. Ramey, that 
people argue very hard to prevent the wheeling of TVA power out- 
side that area but they encourage putting it into U** and shipping 
it all over the free world. 

Mr. Menke. I may have been understood as TVA not paying Fed- 
eraltaxes. I didn’t mean that. 

Mr. Ramey. They do not pay income taxes. 

Mr. Menxe. They do not pay Federal income taxes at the other 
places either by the capitalization methods used. 

Mr. Ramey. It is true that your whole diffusion plant process is & 
Government operation and it doesn’t pay the normal commercial 
charges that it would if it were a private enterprise operation. 

Mr. Menke. That is right. There are some fundamentals in the 
nuclear business which are not always observable in the heat of debate 
about specific projects. The first of these is that compact reactors 
for military or other special purposes require highly enriched fuel. 
As plans for nuclear propulsion for Navy, Air Force, and space ve- 
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hicles proceed, and plans for multiplicity of small nuclear power 
plants for remote installations develop, it becomes clear that enormous 
quantities of U** will be needed. 

To the best of my knowledge, no study of these potential require- 
ments has been made. It seems only prudent to get on now with 
developing civilian central station reactors which would not need 
enriched fuel. In this way there would come into existence—this is 
the most important thing—if we get on with this prototype which I 
recommend to you, there would come into existence the basic tech- 
nology needed to bypass any conflict in demand for U?*. 

We have got to get on with developing that technology. 

Mr. Ramey. As it stands, even with your type of natural uranium 
mototype under this present 4 percent use charge, it might be that 
slightly enriching it might, at the present time, look a little better 
than natural uranium. 

Mr. Menke. We always have the option. While the cheap U™ is 
available to burn it, but we are never forced to it. 

Mr. Ramey. That’s right. 

Mr. Menke. The second fundamental] is that all power reactors pro- 
duce some plutonium but some power reactors can be operated to 
produce large amounts whenever needed. 

Basically, this gets down to the neutron economy of the reactor. 
This was given top recognition when the United States built the 
Savannah River heavy water moderated plutonium production plants. 
It is a scientific fact that heavy water moderated reactors provide 
more neutrons available for carrying on the fission process than any 
other type of thermal reactor. 

In fact, an entire class of heavy water reactors which could breed 
more fissionable material than they could consume now appears pos- 
sible. Such partly thermal breeders, safer and less costly than all fast 
breeders, have received almost no recognition in the past, yet they are 
possible with heavy water moderated systems. 

I am aware of the perennial debate concerning the possible evils of 
mixing the problems of civilian power and the problem of plutonium 
production, but plutonium production need not iS thought of only for 
military purposes. 

I give that greater stress. The Commission is developing plutonium 
as a fuel for reactors. Surely it is fundamentally sound that our 
reactor development program should be devoted in some measure to 
eflicient ways of producing plutonium as an adjunct of power reactor 
operation for consumption in power reactors and to provide the initial 
load for breeder reactors. This is the only way you will get fast 
doubling time for breeder reactors. 

In the event that a need for even more plutonium for military or 
other special purposes were to develop, a plutonium production capa- 
bility in our central station power economy eel be one of our 
greatest national assets. 

The third fundamental of power reactors is that only systems oper- 
able on natural uranium can give economic and political independence 
of fuel supply to foreign countries without U* production capability. 
This is a two-way proposition. 

This is the motivation that is almost always given, and it is the 
one I rank third. 
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Mr. Ramey. There is one argument that is used counterwise, that 
you have to have heavy water and, therefore, that might make you 
dependent to a certain extent on the heavy water producers. 

Do you think that is a comparable problem? 

Mr. Wortutneton. If I may speak to that for just a moment, I 
think it is only reasonable that people should look to the United States 
for their initial loadings of D,O. Once they have that, their makeup 
is the thing that they could produce locally. 

Mr. Ramey. It would not be a large problem ? 

Mr. Worrutneton. It takes a tremendous plant to make hundreds 
of tons of heavy water. It is hard to get a good source. Almost 
any country that has ammonia plants could get hydrogen and could 
do a hydrogen distillation operation on it and get the necessary 
amount for makeup. 

Mr. Ramey. So it is not a comparable problem to the U** problem 
where you have to keep getting it over a period of years? 

Mr. Worruineron. That’s right. 

Mr. Menke. The last sentence in this paragraph says heavy water 
on the other hand, is a commodity available from many sources and 
is needed in large quantity only once for the life of each plant. 

Not only can plants operable on natural uranium protect European 
or other power systems from the atomic equivalent of a Suez crisis, 
such plants also free the suppliers of U**, us, from the obligation to 
divert U** to civilian powerplants during periods when this material 
may be so vitally needed for other purposes. | 

You take on an obligation when you start somebody in on burning | 
U**. The heavy water experimental prototype proposed is the only | 
type which can operate on natural uranium with existing fuel and 
material technology and produce power at acceptable costs. 

Again, I appreciate the traditional concern for putting good plu- 
tonium producing reactors in the hands of nations which would not 
otherwise have significant plutonium production capabilities, but this 
is only a matter of degree. 

Our extensive contacts with industrial nations both in Europe and 
elsewhere give ample evidence that many of these countries are going 
to build heavy water power reactors themselves. If they do so, with- 
out U.S. leadership, something greatly important will have been ir 
retrievably lost. If we do not move now, that will be irretrievably 
lost. 

The Commission has indicated that Canada should be encouraged 
to be the center of development of heavy water natural uranium 
technology. My interest is in seeing the United States develop the 
types of reactors which will be most important to the free world. 

This view is reinforced by my interest in furthering the use of 
heavy water: in the production of which the U.S. Government has 4 
large investment. I find it odd that we are fostering the use of U™ 
in civilian power reactors in potential competition with our owl 
military requirements and we are not pushing harder to create 4 
market for heavy water, the sale of which would not prejudice out 
security in any manner and which we have an oversupply of. 
learned to my shock the other day—not from Mr. Worthington—that 
the plants are shut down to a small fraction of their capability at 
this time. 
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NDA has been an advocate of heavy water moderated power re- 
actors operated on natural uranium for many years. The Commission 
stated a year ago that the program of four heavy water reactor projects 
now underway in the United States cannot take the place of building 
an experimental prototype operable on natural uranium. 

This is the last year in which such a prototype could get underway 
and support a larger plant which could meet the Euratom 1965 
deadline. If the United States goes forward and leads, then others 
will move forward strongly, too. 

If not, all will be weakness and confusion again. I therefore, recom- 
mend that the 70 electric megawatt heavy water natural uranium ex- 

erimental prototype should be begun this year. The cost of power 
in prospect from this prototype and the experimental nature of the 
project make it unsound to search any longer for full private financial 
investment at this stage of development. 

The Commission should be authorized to continue the design project 
which was let competitively and is still underway so as to lose no more 
time or momentum. The construction of the reactor should be ar- 
ranged by the Commission on an open competitive basis, with loca- 
tion at a Commission production plant or Commission site so as to 
ease the problems of disposition of the power. 

The Commission should be invited to obtain the collaboration and 
cooperation of Canada, Euratom and others, including the placing 
of some research aspects of the project in Canada. _ 

There is one paragraph which I omitted which I really should state. 
I would like to note at this point that the study has benefited from the 
arrangements made by the Commission for direct participation by 
scientific and engineering representatives of Euratom, OEEC, and 
the Swedish Atomic Energy Commission and close collaboration of 
Dr. Lewis and his staff of Atomic Energy of Canada, Ltd. 

I have already said that we owe a great deal to the cooperation 
shown by Du Pont and Mr. Worthington. 

Mr. Maxson. We would like to second the motion. 

Mr. Wortuineton. Thank you. 

Representative DurHam. Does that complete your statement ? 

Mr. Menke. Yes. 

Representative DurHam. Thank you very much. We pretty well 
agree with youonthis. We have for years. 

Mr. Menke. I tried to give you the tools with which you can make 
this happen. 

Mr. Ramey. On this Carolinas-Virginia project, that is a highly 
enriched D,O job, so it would not give all the answers that you are 
aiming at in this kind of experimental prototype. There is not any 
conflict, between the objectives of what they are after and what you 
are after ? 

Mr. Menke. No, there is no conflict. 

Mr. Hamitton. In addition to that technical point, Mr. Ramey, I 
would like to note that neither the Florida project nor the Carolinas- 
Virginia project has the initiative for those, the speed with which 
they move forward and the directions technically in the hands of the 
Government and the Commission. The direction lies in hands out- 
side the Government. 
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Representative Durnam. We appreciate your coming here very 
much. 

(The following letter for the record concerning this project was 
subsequently received from Sargent & Lundy :) 


SarRGENT & LUNDY, 
Chicago, Ill., March 26, 1959. 
Mr. James T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Capitol Building, Washington, D.C. 


Deak Mr. RAMEY: In response to your telegram of March 17, Sargent & 
Lundy appreciates the opportunity to appear before this committee, particularly 
as to the subject matter relating to heavy water reactor projects. 

As background information, Sargent & Lundy, together with its nuclear asso- 
ciate, Nuclear Development Corp. of America, has just completed a design study 
of a heavy water moderated power reactor under contract No. AT (88-1) 193, 
awarded November 6, 1958, by the Savannah River operations office of the U.S. 
Atomic Energy Commission. The results of this study have been forwarded to 
the Commission, identified as SL—-1565 (vols. I, II, III), dated January 28, 1959; 
SL-1581 (vols. I, II, III), dated February 28, 1959; and addendum report 
SL-1565 (add. 1) dated March 20, 1959. 

The study project was divided into two major parts. Part I consisted of the 
comparative evaluation of various D.O moderated reactor plant concepts. Of 
some 50 heavy water reactor concepts reviewed, 6 were chosen for further study 
and comparative evaluation. These six heavy water moderated concepts were: 

1. Pressurized D.O, pressure vessel, indirect cycle. 
2. Pressurized D.O, pressure tube, indirect cycle. 
8a. Boiling D.O, pressure tube, direct cycle. 

3b. Boiling D.O, pressure vessel, direct cycle. 

4. Organic cooled, pressure tube, indirect cycle. 

5. Gas cooled, pressure tube, indirect cycle. 

Preliminary designs were prepared for each of these six concepts, for nominal 
200 megawatts (e) outputs, in sufficient detail that reasonable comparative cost 
estimates could be made for use in evaluating the merits of each concept. On the 
basis of these cost estimates, coupled with the inherent potential of the concept, 
the part I studies resulted in a recommendation that the boiling D.O, direct cycle 
concept offered the greatest promise, in the heavy water family, for producing 
lowest cost nuclear power in the near future. For large scale units the pre 
ferred reactor configuration is one in which the heavy water coolant is contained 
in pressure tubes and the heavy water moderator separately contained 
in a calendria vessel. 

Based upon the finding of the part I study, the part II study had as its prin- 
ciple objective the preliminary design and cost estimate for a prototype power 
reactor plant of minimum size, a nominal 70 megowatts (e) net output, neces- 
sary to demonstrate the recommended concept inluding operability on natural 
uranium fuel, and using existing technology or that technology that could be 
developed in conjunction with construction. Operation of the prototype could 
be scheduled for 19638. 

The Commission staff will present, no doubt, a more complete detailed analysis 
of the study reports referred to. However, as a result of these studies and 
other background information, we would like to call to the attention of the 
committee the following aspects of heavy water moderated power reactor con- 
cepts, with particular emphasis as they relate to the boiling D.O, pressure tube, 
direct cycle concept and its prototype designs: 

1. Natural uranium fuel can be utilized in heavy water moderated reactors. 
This offers fuel’ conservation in the long run and also should be attractive to 
the foreign market, where adequate facilities are not available for processing 
enriched fuels. 

2. The success of light water boiling reactors, gives promise of similar achieve 
ment for heavy water boiling reactors. 

3. The pressure tube facility for containing the fuel elements and coolant 
lends itself to large sizes, 200 megawatts (e) and larger, with decided advan- 
tages over a reactor vessel facility, assuming such a facility could be fabricated 
in such large sizes. For example, it is expected that there would be many more 
vendors willing to supply pressure tubes as against the limited number of vendors 
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able to supply reactor vessels; such a situation should develop into lower costs 
for pressure tube facilities. 

4. The pressure tube concept also permits separate containment of the heavy 
water moderator. Thus the benefits of a hot or cold moderator, variation in 
moderator level, or moderator mixture can be exploited to its fullest extent. 

5. The separate moderator and coolant arrangement could lead to use of a 
light water as the coolant while retaining the advantages of a heavy water 
moderator; also under this arrangement, of separate moderator and coolant 
with pressure tube facilities, the possibilities of producing superheated steam 
within the same reactor core appears promising. 

6. The old saying, “There is no substitute for experience,” is particularly 
applicable to nuclear power reactor developments. What is needed is more 
actual experience in designing, building, and operating promising reactor con- 
cepts to achieve competitive nuclear power. We feel the experimental prototype 
plant lends itself exceedingly well, with its relatively low capital cost outlay 
while providing adequate operating and test experience, to exploit the merits 
of heavy water moderated reactors; especially the boiling D.O, pressure tube, 
direct cycle concept operable on either natural or enriched uranium fuel. 

We would urge that serious consideration be given to going ahead with such 
an experimental prototype development in the interest of achieving competitive 
nuclear power. 

That concludes our remarks on heavy water moderated reactors, and again 
we wish to thank the committee for this appearance. 

Sincerely yours, 


SarcentT & LUNDY, 
R. D. Maxson 


(Whereupon, at 4:40 p.m., Wednesday, March 25, 1959, the hearin 
in the above-entitled matter was recessed, subject to call of the Chair.) 
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MONDAY, APRIL 13, 1959 


Conaress OF THE UNITED Stats, 
SUBCOMMITTEE ON LEGISLATION, 
Jornt ComMMITTEE ON Atomic ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to call, at 2:10 p.m. in room F88, 
the Capitol, Hon. Chet Holifield, chairman of the subcommittee, 
presiding. 

Present: Representatives Holifield, Price, Aspinall, Bates, and 
Westland; Senator Anderson (chairman of the full committee). 

Present also: James T. Ramey, executive director; David R. Toll, 
staff counsel, and Edward J. Bauser, technical adviser, Joint Com- 
mittee on Atomic Energy, and Bernard V. Dvoskin, GAO consultant. 

Representative Hoxrrtetp. The committee will be in order. 

The Subcommittee on Legislation is meeting in executive session 
this afternoon to receive testimony concerning project 59-d-14, de- 
sign and engineering study on power reactor of advanced design 
capable of utilizing nuclear superheat. 

he act provides that such study could be undertaken either as a 
cooperative project or conducted solely by the AEC, and authorized 
$750,000 for this purpose. 

Subsequently AEC entered into arrangements with General Nu- 
clear Engineering Co. and the Puerto Rico Water Resources Author- 
ity on this project. 

We have here this afternoon Mr. Descartes from the Puerto Rico 
Water Resources Authority and Dr. West and Dr. Zinn of the General 
Nuclear Engineering Co.—which has recently been merged with Com- 
bustion Engineering Co. 

Mr. Staebler of the AEC Division of Reactor Development is also 
present in the room this afternoon. 

We are glad to have you with us this afternoon, gentlemen. 

I believe you have a statement, Mr. Descartes, and we will allow you 
to start with your statement. 


STATEMENT OF S. L. DESCARTES, EXECUTIVE DIRECTOR, PUERTO 
RICO WATER RESOURCES AUTHORITY 


Mr. Descartes. My name is Sol Luis Descartes. I am executive 
director of the Puerto Rico Water Resources Authority, a public 
Aging chartered under the laws of the Commonwealth of Puerto 

ico. 

I appear here today with Dr. W. H. Zinn and his associates in re- 
sponse to a letter dated April 8, 1959, which I received from Mr. 
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James T. Ramey, the committee’s executive director. I was advised 
that your subcommittee had scheduled a hearing for 2 p.m. today on 
yroject 59-d-14, the design and engineering study on nuclear super- 
Sask power reactor authorized by AEC Authorization Act for the 
current fiscal year 1959. 

I understand that the interim report on the boiling nuclear super- 
heater—Bonus—project which was submitted by PRWRA and 
General Nuclear Engineering Corp. on March 9, 1959, to the Atomic 
Energy Commission has been transmitted to the Joint Committee b 
the AEC in accordance with the terms of last year’s authorization bill. 

Dr. Zinn will discuss the technical aspects of the interim report 
and the status of the design study. But before he does, it may be help- 
ful to refer briefly to some of the events preceding the Commission’s 
contract with the authority to conduct a feasibility study of a boiling- 
water nuclear superheated reactor and certain recommendations which 
were made to AEC in our letter of transmittal dated March 9, 1959, 

The chairman will recall that in August 1956 representatives of 
AEC discussed with PRWRA the establishment of a nuclear power- 
plant in Puerto Rico. 

Since that time PRWRA has sought to cooperate to the fullest in 
developing an arrangement which would be of benefit to the general 
atomic-energy program of the United States and which, at the same 
time, would take into account the situation existing in Puerto Rico, 
including the limited nature of the financial contribution which 
PRWRA would be able to make to such a project. 

PRWRA is an expanding, integrated, and progressive power sys- 
tem. Its present capacity is 415,660 kilowatts, with an expected rated 
capacity of 680,000 kilowatts by 1961. 

The PRWRA system is essentially the source of the entire power 
supply for the growing economy of Puerto Rico. The island loca- 
tion, the relatively high fuel costs, and the dependence on fuel im- 
ports—factors ao as these all combine to present a situation in which 
the possibilities of nuclear power are of especial interest for the future, 

In addition, there is general recognition of the fact that a successful 
nuclear-power project in Puerto Rico would be of considerable benefit 
to the United States as a whole in serving as a demonstration for Latin 
American areas and in affording to the United States another sig- 
nificant opportunity for leadership. 

These were among the reasons which led PRWRA to explore with 
most active interest the subject of a possible nuclear powerplant in 
Puerto Rico after the matter was raised by AEC representatives dur- 
ing the summer of 1956. During the intervening period, PRWRA 
continued to explore the matter more intensively, both with AEC 
and with qualified companies and persons on the outside. 

In particular, and in response to suggestions from AKC as to the 
most fruitful method of approach, PRWRA was interested in the 
possibility of selecting for a proposed Puerto Rican nuclear-power 
project some particular type or reactor of improved design—that is, 
a reactor type which "ae be recognized on all sides as making some 
real contribution to the U.S. reactor program as a whole. 

After considerable exploratory discussion, Dr. Zinn submitted to 
PRWRA a proposal for a boiling water reactor with nuclear super- 
heat. He and the other technical leaders in his organization con- 
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sidered this to be of great promise to the atomic energy program. 


’ on | PRWRA concurred in his judgment that it would also be well suited 
‘ia to conditions existing in Puerto Rico. 


Accordingly, by letter dated June 10, 1958, a proposal embodying 
such a project was formally submitted by PRWRA to AEC and was 
then discussed with AEC. A presentation concerning the proposal 
was also made before the Joint Committee on Atomic Energy on June 
11, 1958. 


per- 
and 
mic 


+ The proposal as submitted included a design study, the proposal 
ll. | tikewise contemplated construction of the reactor in general accord- 
em ance with principles which had previously been discussed with AEC. 
jo 


As to the initial phase, or the design study, General Nuclear Engi- 


On's | neering Corp. had estimated that the cost of this would be $250,000, 


ng. toward which PRWRA proposed to contribute $50,000 from its own 
ued | funds. 
— After exploration of the proposal with AEC, PRWRA was notified 


by letter dated November 14,1958, that AEC was prepared to negoti- 
ate a contract for the design study of a boiling water nuclear power- 
plant utilizing nuclear superheat. The letter also stated that AEC 
was not then in a position to make a commitment with respect to con- 
struction and operation, and that accordingly AKC itself would cover 
the full cost of the design study. 

By reply dated November 20, 1958, PRWRA advised AEC of its 
readiness to proceed in accordance with the understandings set forth 
inthe AEC letter. 

PRWRA also stated that, even though its proferred $50,000 con- 


wer- 


st in 
eral 
same 
tio, 


hich 


sys- 


ated | tribution to the design study would not be required, nevertheless 

PRWRA stood ready to expend its own funds, within the $50,000 
ower | limit, for the design study phase in ways which would be beneficial 
loca- | tothe project but for which reimbursement would not be sought from 

im- | AEC under the contract. 
hich A prime contract between AEC and PRWRA to cover the study 
ture. | was entered into on December 10, 1958, and on the same date a sub- 
ssful | contract was entered into, with AEC approval, between PRWRA 
nefit | and General Nuclear Engineering Corp. e contract is administered 
satin | by AEC’s Oak Ridge Operations Office through the AEC area man- 

sig- | ager at Mayaguez, Puerto Rico. 

Thus the Interim Report represents a joint effort on the part of 
with | the General Nuclear Engineering Corp. and the Puerto Rico Water 
rt in urces Authority. 
dur- | Reactor design and evaluation work has been carried out by GNEC 
BA a the aid of PRWRA personnel at the GNEC quarters in Dunedin, 
: a. 

Additional site investigations and conventional engineering work 
» the | on the station as a whole are being performed by PRWRA personnel 
. the | stationed in Puerto Rico. 
ower Work was started by General Nuclear Engineering Corp. and by 
it is, | the Puerto Rico Water Resources Authority immediately upon signa- 
some | ture of the contracts. Although the time available for study has 
been short, the results of the technical studies are most encouraging 
.d to | and all technical personnel engaged in the project are enthusiastic 
iper- | over the prospects of nuclear superheat. 


con- 
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PRWRA has expressed to the Atomic Energy Commission its will- 
ingness to proceed with work on the island to determine a site or sites 
on which to base refined estimates for the construction of the nuclear 
superheat reactor project. 

n our letter of March 9 to the Atomic Energy Commission trans- 
mitting the interim report, we stated : 


Although the BONUS study is still at an early stage, the interim report 
makes it clear that sufficient work has been carried out to make possible the 
establishment of general design features which the proposed prototype reactor 
would embody. 

With regard to overall feasibility and economy, the work which has been 
accomplished thus far on the BONUS project has increased the grounds for 
optimism ; the reasons for this were set forth in the interim report. The interim 
report underscores the importance of the recommendation made by the ad hoe 
advisory committee in the January 2, 1959, report on “Civilian Nuclear Power,” in 
favor of early construction of a prototype reactor incorporating the nuclear 
superheat feature. 

In connection with the preparation of this interim report, extensive meetings 
have been held at Dunedin, Fla., on February 6, 1959, and at Germantown on 
March 5 and 6, 1959, at which representatives of the Atomic Energy Commission 
have been present. In those meetings strong emphasis has been given by Puerto 
Rico Water Resources Authority and by General Nuclear Engineering Corp. 
to the fact that valuable time could be saved by undertaking, without delay, 
certain additional work which, if initiated now, will yield substantial though 
not complete results by the time of completion of the design study in the fall. 

Such additional work—described in the interim report as phase I development 
work—would expedite this program and would provide, at a very modest cost 
of approximately $220,000, data of great value in increasing the usefulness of 
the full report expected to be made in the fall. 

An additional reason for undertaking such further work without delay is that 
the results of the BONUS project are of importance not only to reactors of 
the 15,000-20,000-kilowatt size contemplated here, but also because such a boiling 
nuclear superheater reactor would serve as a prototype for considerably larger 
plants. As is stated in the interim report, construction of a small prototype plant, 
which is integrated in the sense that the superheating zones are nuclearly 
coupled to the boiling zones, appears to be the quickest and most economical way 
of answering important outstanding questions pertaining to the technology of 
nuclear superheating. As likewise is stated in the interim report, it is note- 
worthy that most of the outstanding questions regarding the feasibility of nu- 
clear superheating can be determined as well with a small plant as with a 
large one; and that a small plant can be operated experimentally as part of a 
utility network, whereas a large plant must be operated steadily in a routine 
manner if severe economic penalties are to be avoided. 

The work on the BONUS study has gathered real momentum. It is progressing 
at a good rate, and the results to date are in excess of our original expecta- 
tions. The very able technical leaders in Dr. Zinn’s organization at General 
Nuclear Engineering Corp., as well as those of us in Puerto Rico Water Re 
sources Authority who have been working on these matters, feel that full ad- 
vantage can now be taken of these favorable developments, and that the atomic 
energy program would suffer real delay by not initiating at this time the minor 
amount of development work recommended for immediate action. 

We firmly believe that it will be most beneficial to maintain the interest 
and enthusiasm which has been generated with respect to this project. 

In addition, to obtain the best technical results specifically applicable to fur- 
thering our knowledge of this particular concept, the recommendations contained 
in the interim report and our letter of transmittal should receive favorable ac- 
tion as soon as possible. 


Dr. Zinn will, after I finish, discuss with you the results of technical work 
accomplished to date. 

Mr. Chairman, honorable members of this committee: In the name 
of the people of Puerto Rico, of Governor Luis Munoz Marin, who 
is president of the governing board of PRWRA, I want to thank 
this committee for the interest that it has shown in our project and for 
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its sympathy with the aspirations of the people of Puerto Rico to 
participate in and cooperate with the U.S. nuclear development pro- 
gram for the peaceful use of atomic energy and, specifically, for the 
production of low-cost electric power as well as contributing to tech- 
nical assistance and educational hemispheric program. 

I wish to assure this committee that our people, our press, our 
government officials, and our civic organizations have expressed ap- 
proval of the efforts channeled through PRWRA to learn and to start 
practicing a power production technology that in our judgment will 
undoubtedly, some years from now, play an important part in the 
generation of low-cost electric power with its consequent effects in 
the improvement of the levels of living of the people. 

To the Congress, to the Atomic Energy Commission, and to all 
persons of good will who have cooperated with us in this endeavor, I 
can assurance of the deep gratitude and appreciation of our 

ople. 

F invitation Ho.irtevp. Thank you, Mr. Descartes, for your state- 
ment. 

At this point, without objection, we will include in the record a 
letter under date of April 1, 1959, to Senator Anderson on this sub- 


ject, signed by the General Manager of the Atomic Energy Commis- 
sion, A. R. Luedecke. 
(The letter referred to follows :) 
U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., April 1, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DeaR SENATOR ANDERSON: In accordance with section III, project 59-d-14 
of Public Law 85-590, the Commission is required to transmit to the commit- 
tee a report on a boiling nuclear superheat design study. Copies of the con- 
tractor’s interim report for the boiling nuclear superheat (BONUS) study sum- 
marizing the status, as of March 1, 1959 were forwarded to Mr. Ramey on 
March 19, 1959. 

The prime contract between the Atomic Energy Commission and the Puerto 
Rico Water Resources Authority for the performance of this study was executed 
on December 10, 1958. The Water Resources Authority proposed to contribute 
$50,000 to the cost of the design study; however, since no determination with 
respect to the construction of a power reactor in Puerto Rico had been made, 
the AEC is bearing the full cost of the General Nuclear Engineering Corp.’s 
subcontract to PRWRA. Nonetheless PRWRA notified the AEC that they in- 
tended to spend part or all of their $50,000 in ways which they considered to 
be beneficial to the study. In this regard, PRWRA is contributing to the study 
in compiling the available site data as required. These contributions are being 
made with the understanding that there is no commitment on the part of the 
AEC to construct a power reactor in Puerto Rico. 

The BONUS study, estimated to require 9 to 12 months, in point of time, is 
approximately one-third complete, hence the report which has been sent to you 
simply summarizes the work which has been completed thus far. Additional 
analytical work remains to be completed before the feasibility of either concept 
“A” or concept “B” can be established with certainty. Concept “A” is con- 
sidered to involve fewer uncertainties, but also includes fewer desirable features, 
than concept “B”, inasmuch as conventional control methods are employed. 

Concept “B” incorporates, in addition to nuclear superheat, the novel feature 
of control red elimination. For this reason, it is deemed advisable that a de- 
termination on the safety of this reactor, without regard to a particular re- 
actor site, be obtained from the Reactor Hazards Evaluation Branch and the 
Advisory Committee on Reactor Safeguards. The preparation of a preliminary 
hazards summary report is included in the scope of the BONUS study but no 
work has been completed on hazard analysis to date. 






454 AEC AUTHORIZING LEGISLATION 


The interim report suggests that the present contract be amended to permit 
research and development work to be undertaken concurrently with the feasi- 
bility study. The AEC believes that inadequate justification exists for de- 
parting from the schedule contained in the PRWA proposal of June 10, 1958 
which states “the necessary research and development and critical assembly work 
would follow the design study and would be completed within 14% years.” The 
appropriate time to undertake the required research and development is at the 
conclusion of the feasibility study. Additional analytical work remains to be 
completed, and pending the results of this work no decision can be made with 
regard to the construction of this reactor. 

Sincerely yours, 

A, R. LuEDECKE, General Manager. 


Representative Hoxirretp. The Chair will note for the purpose of 


the record that this item was in the report of last year under project 
59-d-14. 


Design and engineering study of a prior reactor of advanced design capable 
of utilizing nuclear superheat, such study to be undertaken either as a co- 
operative project or conducted solely by the Atomic Energy Commission, 
$750,000. 

In the Commission’s long-range nuclear power program a nuclear superheat 
reactor was planned for the 1961-63 period. After receiving testimony on the 
desirability and need for high temperature steam reactors, a design study of 
a nuclear superheat reactor was included in the Joint Committee’s proposed 
nuclear program but was scheduled to start in fiscal year 1959. Since that 
time the Commission has announced receipt of a proposal for a small boiling 
water reactor with provisions for nuclear superheat from the Water Resources 
Authority of Puerto Rico. 

Project 59-d-14 is formulated so the design study can proceed as a cooperative 
venture or as an independent study by the Commission. 

It is the Joint Committee’s intention that this design study does not con- 
stitute a commitment for either construcion or location of such a proposed 
reactor. 

That brings up to date the background of this proposal. 

I might go back and say the original history was that a reactor for 
Puerto Rico was suggested by the Commission 2 years ago and devel- 
oped with Puerto Rico as a result of an offer made by the President’s 
brother, Milton Eisenhower, at a meeting of the South American 
states, to build one in the South American hemisphere. 

The Commission brought before us a proposal, but without any 
specific statement as to the type they would build. 

Upon crossquestioning by the committee members, it was estab- 
lished there had been no specific design work done, nor were we as- 
sured as a committee that a reactor that might be built under that 
criteria would represent any advance in the reactor art. 

So the committee requested that something more specific be given to 
the committee for consideration, and subsequently we authorized the 
item that I referred to just previously. 

Chairman Anperson. Could I ask, would the Puerto Rico Water 
Resources Authority participate in an atomic powerplant on the basis 
of the second round program of the reactor demonstration program, 
namely, the AEC would finance the reactor and Puerto Rico would 
build the conventional portion for generating steam and would buy 
power at the average cost of generating conventional power? Is that 
what you contemplate ? 

Mr. Descartes. No, sir. 

Chairman Anperson. What do you contemplate ? ; 

Mr. Descartes. Before, when we had conversations with the Atomic 
Energy Commission with respect to the first reactor that was going 
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to be built out there as a part of the educational and research and 
demonstration training on nuclear science to be developed in Puerto 
Rico, they asked what would be our contribution. 

We explained to them—when they came to us to present the idea 
that we join them, we explained to them that we would contribute 
with a maximum of our resources, that for that specific project we 
could contribute on the basis of $1 for every $9 that the Atomic Energy 
Commission contributes. 

Chairman Anperson. In other words, $1 million out of $10 million ? 

Mr. Descarres. $1 million out of $10 million. And that the reactor 
would be owned by the Commission and we would enter into an agree- 
ment with the Commission to buy the power produced by the reactor 
on the basis of the average cost of power in our own installations. 

Mr. Ramey. That would be the same as the second round, then? 

Mr. Descartes. Not exactly. 

Mr. Ramey. It would not? 

Mr. Descartrs. No. According to my understanding of the second 
round, the utility contribution was the full cost of the conventional 
generating aspect of the reactor and generating plant. 

Mr. Ramey. But you would buy the steam at the average cost ? 

Mr. Descartes. Yes. 

Mr. Ramey. So in that respect it would be the same. 

Mr. Descarres. I may say when we entered into the conversations: 
with the Commission, this way of purchasing, to my knowledge, al- 
most developed at that time. 

Chairman ANperson. What I am trying to find out, at least, is this: 
How does this proposal differ from other proposals under the second 
round? Under the second round there would be this payment for the 
average cost everywhere. So what you are suggesting is that, instead 
of paying for the generating facilities and the Atomic Energy Com- 
mission taking care of the nuclear plant, you want to put them both 
together and you pay one-tenth of their total cost; is that right ? 

Mr. Descartes. No, sir. We will pay for the power generated on 
exactly the same basis as the second round, but from the standpoint 
of the capital contribution to the construction of the plant, instead of 
paying for the full cost of the conventional aspects of the plant, which 
would cost approximately $314 million, according to our estimates, 
we would contribute $1 for every $9 contributed by the Commission. 

Chairman Anperson. Do you propose to put up $1 out of every $10 
on the total cost or just the cost of the generating equipment? 

Mr. Descartes. On the total cost, sir. 

Chairman Anprrson. I see. I think that is what I said. I may be 
wrong, but on an ordinary second round, the plan was that the Govern- 
ment might build a nuclear plant and the utility might build the gener- 
ating plant, and you wanted to do the same thing with the current 
that has been previously provided, but you want to put up $1 out of 
everye$10 on the Federal cost of the generating plant and the reactor. 

Mr. Descartes. Yes, sir. 

Chairman ANnpErson. $1 out of every $10? 

Mr. Descartes. Yes, sir. 

Chairman Anperson. What about fuel ? 

Mr. Descarres. Before the first proposal by the Atomic Energy 
Commission was approved, we had actually discussed these costs, but: 
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we did not say anything on the basis of fuel, because what we will do 
is to buy the power at the same cost generated in our other plants, 
and therefore it was not necessary to distinguish between fuel and 
other costs. 

— irman Anperson. How much does power cost you in your other 
rlants ¢ 
Mr. Descartes. At the present time an average cost of about 9 mills, 

Representative Horirreip. Mr. Ramey. 

Mr. Ramey. The American public power outfits, the REA co-ops, 
and so on, have been able to make arrangements on loans, et cetera, 
for the generating facilities and to participate then with the Federal 
Government paying for the construction of the reactor and actually 
constructing it and then selling the steam. 

Would it be possible for your organization to get financing similar 
to the kind of financing that REA provides for some cooperatives 
on the second round program ? 

Mr. Descartes. I think I must begin by explaining how we ar- 
rived at this formula. 

This formula was arrived at after considerable and lengthy con- 
versations with the Atomic Energy Commission, including Admiral 
Strauss personally. We had all sorts of proposals from the first. 

But I explained to the Atomic Energy Commission in 1956 that 
the Puerto Rico Water Resources Authority was a system that was 
growing extremely fast. We were growing at the rate of 18 percent 
per year. That meant we were required to finance generation facili- 
ties that required, say, 40,000 to 50,000, or even 60,000 kilowatts 
of capacity annually. That capital requirement we had to ob- 
tain mostly in the money market, although we also borrow part of 
our funds from the Rural Electrification Administration. This 
placed upon the Water Resources Authority a considerable financial 
burden; and although at that time we were training people in atomic 
energy science, we were not yet prepared to enter into the atomic 
energy field on the basis of the then current requests for proposals. 

I made the statement because we had not gone to the Commission 
to request or make a proposal according to the current proposals, but 
they had come to us to ask us to participate in a program of hemis- 
pheric conditions and impact. 

Representative Ho.trtep. I think this point is very important and 
I want to emphasize that the Puerto Rico Water Resources Author- 
ity did not come to the Commission. The Commission got this idea 
from Milton Eisenhower’s speech in South America and, as you said, 
there were political and intrahemisphere relationships involved in 
this. The original idea was that the Atomic Energy Commission 
would build the reactor down there and they would conduct the school 
of training for the benefit of South American countries. 

Mr. Descartts. Yes, sir. 

Representative Horrrreip. So I think it is very proper that you 
bring that point up. At the time of the original start of this affair 
it was neither this committee nor the Puerto Rico people who started 
it, it was the Atomic Energy Commission who started it. It was on 
the basis of them coming to you that you had your original negotia- 
tion and they came back to us with the proposal, and we in turn told 
them to make the proposal more specific so we would be able to know 
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it would be an advance actually and would contribute to the advance- 
ment of the art. 

Otherwise, we did not want to go into it just from a hemisphere 
political relations standpoint. 

We thought we could cover both fields—the good neighbor rela- 
tionship of South America and an efficient and advanced type of 
reactor. 

Excuse me for interrupting, but I wanted the record to be very 
clear on that point. 

Chairman ANnprrson. We used to have a saying in the Department 
of Agriculture, I know, that a great deal of the work had to be done 
by personality, that the Secretary of Agriculture wanted to support 
the price of soybeans. 

We do not want to say this is a sort of personal commitment. The 
provision says: “Project 59-d-14 is formulated so the design study can 
proceed as a cooperative venture or as an independent study by the 
Commission.” 

I understand the design study is going ahead, is it not? 

Mr. Descartes. Yes, sir. 

Chairman ANDERSON. But this is not the hour of decision, is it? 

Mr. Descartes. It is to a certain extent because, according to the 
authorization, we were to appear and present an interim report. That 
report has been presented. The results of the study are very encour- 
aging. Dr. Zinn can give the details. 

But it is important to keep the momentum and the enthusiasm and 
the applicability of some aspects of the developmental work to this 
project to keep it going, and what we are presenting, and have pre- 
sented also to the Atomic Energy Commission, is that the work, in 
view of this encouraging result, be accelerated and certain portions 
of the developmental work, which might be considered phase IT, be 
commenced in parallel with the feasibility study now being actively 
done by the General Nuclear Engineering Co. 

Chairman ANprrson. Some of us have had a little criticism of the 
Philadelphia Electric proposal because they were planning to build a 
plant without doing a lot of things we thought were necessary. 

Is the design study finished ? 

Mr. Descartes. Dr. Zinn can talk on these matters far better than I 
can. 

Representative Horirmi. Before Dr. Zinn talks on that point and 
in order to support the testimony on that point with background, how 
much money to been allocated to date to the Puerto Rico people to 
spend on this study and design ? 

Mr. Descartes. $250,000. 

Representative Horirretp. Has that been spent? 

Mr. Descartes. No, sir, it has not been spent. It is in the process 
of expenditure. 

Representative Hotirtetp. But it has been committed ? 

Mr. Descartes. Al] committed, yes. 

Representative Hotirrecp. How far will that take you along your 
line of study and design ? 

Mr. Descartes. It will take us up to November of this year when 
the first phase of this project is to be completed. 
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Chairman Anperson. Then what additional money do you need to- 
ward the $750,000 for research and development ? 

Mr. Descarres. There were figures included in the first proposal 
presented to the Atomic Energy Commission, and about which I testi- 
fied last year. If my memory does not fail me, the figure was a total 
of about $250,000 at that time. 

Chairman Anperson. $250,000 more ? 

Mr. Descartes. More; yes, sir. 

Chairman Anperson. Is that what you would like to have now or do 
you want something else now ? 

Mr. Descarres. No, sir. Since the study has begun and some more 
knowledge has been acquired, there is stated in the interim report a 
table of the estimate brought up to date according to the knowledge 
now had of these projects. 

Representative Bares. Mr. Chairman ? 

Representative Hotirretp. Mr. Bates. 

Representative Bares. I would like to understand the difference 
between this and the second round. Under both circumstances they 
buy the power at conventional cost. This will be 90 percent of the 
cost of the plant. Is that correct? 

Mr. Descartes. Yes. 

Representative Bares. On round two does that amount to about 
30 percent, as I recall the figure ? 

Chairman Anperson. The Government will probably put up about 
70 percent under normal-circumstances. If the plant costs $314 mil- 
lion and the total plant $1014 million under normal circumstances the 
local utility or participating utility would put up $314 million and 
the Government $6 or $7 million. 

In this. particular instance the Government will put up $9 million 
and the participating utility will put up $1 million. The cost of the 
fuel will be the same. 

Mr. Ramey. Is not $314 million a little high for a conventional 
generating facility ? 

Mr. Descartes. That was the estimate prepared by our engineers 
checking the cost of generating equipment and other information to 
the best of our knowledge at that particular time. I do not believe 
it isan exact figure; it is just an estimate. 

Chairman Anperson. What will be the output of this plant? How 
many kilowatts? 

Mr. Descartes. The project we have now under consideration was 
presented as 15,000 kilowatts of electric output. 

Chairman Anperson. That is what Iam getting to. For 15,000 kil- 
owatts, to have the generating plant cost $314 million, would seem to 
be out of line. Maybe not. 

Mr. Descartes. That is why I said we prepared the estimate to 
the best of our ability. We must remember that this is based on con- 
struction in Puerto Rico where there are additional costs of trans- 
portation besides entailed in a development of that type. 

It requires transmission lines to the main lines. This estimate does 
not only include the generating capacity but the transmission yards 
7 ge transmission lines to tie up to the high tension grid in the is- 

and. 
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Chairman Anperson. That is where the difference comes in then. 
There are a lot of other things in it besides generating facilities. 

Then you want the Government not only to build the plant and 
generating facilities but to make this contribution toward the trans- 
mission lines? 

Representative Hotrrretp. Did the Commission twnake that type of 
commitment with you at the beginning ? 

Mr. Descartes. Actually, there was no commitment because in our 
conversations with the Atomic Energy Commission, on their part they 
always stated from the first, that, of course, this would have to be pre- 
sented to the Congress and it would depend on the availability of 
funds, and so forth. 

On that basis, however, we began, and in order to accelerate the 
project a set of general terms were agreed upon contingent upon the 
approval of the Congress of the United States and the necessary ap- 
propriations. 

Representative Hottrretp. The way you have presented it was that 
the conenguae terms were agreed upon by your group and the Com- 
mission ? 

Mr. Descartes. Yes, sir; up to that moment and under the situation 
existing in 1956 when they came to us to ask us to participate in this 
program. 

Chairman Anperson. Let me get this straight. Who came to you? 
Not just “they.” Who specifically ? 

Mr. Descartes. Specifically, the first gentleman who visited us was 
Admiral Foster, and we had a very pleasant conversation. 

At this particular time I explained to him what the policy of the 
Water Resources Authority was, which was briefly that we believed 
that it was at this particular time uneconomic to attempt to produce 
power from nuclear reactors in large volumes. 

Chairman ANnpErRson. When did he come to see you? 

Mr. Descartes. Late in 1956. 

Chairman ANnprerson. Was he then the spokesman for the Atomic 
Energy Commission ? 

Mr. Descartes. He was the spokesman from the Atomic Energy 
Commission ; yes, sir. 

We explained to him, also, that we were extremely interested in 
atomic energy because of our insular position and because of our lack 
of fuel resources in Puerto Rico, and because of the experience we had 
had during the Second World War; that we were actually training at 
that particular time three of our engineers, and that we ntenked to 
train more; that we were following closely development in the atomic 
field, with the idea of actually designing and constructing, fully paid 
by us, a nuclear facility of the size appropriate to our system, which 
at that time required, I told him, a unit of probably 60,000 kilowatts, 
but that we were waiting until nuclear power was economically feas- 
ible for utilities and fully financeable and fully remunerative in the 
economic sense. 

Then he explained the program of the Atomic Energy Commission 
for this hemisphere program. Then I said, because the Government 
of Puerto Rico has as one of its policies to do the utmost to cooperate 
with the programs of the United. States in technical assistance, Point 
4 and things of a similar nature, that we would reconsider our posi- 
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tion and accept the offer of a much smaller atomic nuclear reactor of 
20,000 kilowatts for that. particular purpose; but that in that case 
we could not think of financing this project fully because we thought 
it would not be economical; that as a token of our desire to participate 
we would contribute with $1 out of $10, and that we would be willing 
to buy the power under these conditions. 

Chairman Anperson. Therefore, that proposal came to you from 
Admiral Foster and it was not your proposal ? 

Mr. Descartes. It was not our proposal, sir. 

Chairman ANnpERSON. Have there been any changes since, up until 
recently, in the figure that the Atomic Energy Commission wanted to 
use? Have you been steadily working toward this 1 in 10 proposal? 

Mr. Descartes. We have never discussed officially any change. We 
have always insisted with them that they came to us, that they pre- 
sented a project to the Joint Committee on Atomic Energy, that the 
Joint Committee on Atomic Energy turned it down, not because of 
lack of interest in the project but because it did not represent an ad- 
vance in the art; and that as soon as we knew that we began to get in 
touch with them and say, “Now we are interested. We are interested 
in continuing this arrangement we had talked before. Let us see if 
we can find something that we both want.” 

On that basis I had the honor to make the proposal to the Commis- 
sion and to appear before this committee last year for the second 
ip sae 

nairman Anperson. And during this time that you had this under 
consideration did the Atomic Energy Commission at any time tell 
you it could not go through with the 1 in 10 or 1 in 9 proposal, they 
made as to sharing the cost? 

Mr. Descartes. They have never said that to us in official or definite 
terms. There have been, of course, conversations by other members 
of the staff of the Commission in which they have asked me whether 
I would be willing to reconsider, or the Puerto Rico Water Resources 
Authority could reconsider these terms. 

Chairman Anprrson. You understand the only reason I raise this 
question is that the letter from General Luedecke, the general man- 
ager, dated April 1 of this year, does not object to the financing terms. 

He only says: 

The AEC believes that inadequate justification exists for departing from the 
schedule contained in the PRWRA proposal of June 10, 1958. 

It would appear from that the only point of argument is whether 
or not the schedule you people originally announced of 114 years of 
development ahead is a reasonable one or whether you are entitled to 
speed it up to some extent. 

There is no mention in this letter about money matters. Apparently, 
then, your proposal is all right on the money score. 

The Commission would have to answer that, but they have never 
raised it with you and they do not raise it with us. 

_ Mr. Descartes. That is our understanding. We have had no offi- 
cial approach of any change. 
Soe Anverson. The Atomic Energy Commission says in its 
etter: 


The appropriate time to undertake the required research and development is 
at the conclusion of the feasibility study. 
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Do you agree with that, or do you think you should go ahead earlier 
than that? 

Mr. Descartes. I think we would like Dr. Zinn to give some testi- 
mony on that. We believe there is something to be gained by acceler- 
ating the development work. 

Mr. Ramey. I think at the time of that June 1958 proposal] the com- 
mittee had the thought that as of April 1959 we would have completed 
a feasibility study and have a title I design before the committee so it 
could consider authorizing detailed design and construction for fiscal 
1960, but the Commission did not come out on this until December of 
1958, and, therefore, they have only had a few months to be working 
on their design study officially. 

Representative Horirtecp. I think maybe at this time, if it is all 
right with the committee members, we will let Dr. Zinn explain to us 
what the status is from a technical standpoint and what is needed to 
proceed. 
















































STATEMENT OF W. H. ZINN, PRESIDENT, GENERAL NUCLEAR 
ENGINEERING CO. 


Dr. Zinn. Mr. Chairman, I will be happy to do so. 
With your indulgence, I would like to make one historical] note. 
Originally, we were not connected in any way with the Puerto Rico 
Water Resources Authority project, although we could have been. 
They had asked us to be consultants, and I had refused because I 
wanted to keep our company free to enter into any bidding arrange- 
ments which might come up. 

However, after they were turned down by this committee on the 
grounds that their reactor did not show any advancement in the art, 
I was approached by the Water Resources Authority and asked if I 
could suggest advancement in the art. 

This matter was debated in our company for a few months. 
tainly 2months. It may have been longer. 

Then I suggested to them that we would be willing to say, and stake 
our reputation on the point, that to add nuclear superheat was an 
advance in the art. 

I did not do this lightly. I did try to suggest to the Puerto Rico 
Water Resources Authority something which is not a trivial improve- 
ment; it is an important improvement. 

The work which has been done since then, both under this project 
and otherwise, has confirmed our opinion that the water reactors 
which the United States has invested so much money in really should 
try very, very hard to incorporate superheat. 

The reason is one of the easiest to understand. 

Water reactors which are now being built will have a plant efficiency 
from electricity to heat coming from fission of about 28 percent, which 
is the best being done in present plants. We can see that by super- 
heating the steam, this efficiency can go, in small reactors such as we 
are proposing here, to 34 percent, and in large reactors this could very 
well be 35, 36, 37, 38, or 39 percent. 

This, then, cuts the contribution of the capital cost of the plant to 
the power costs very materially. 
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After all, to get the cost of the product you take the number of dol- 
lars and divide it by the number of kilowatt-hours sent out. And 
the higher the efficiency from the given capital expenditure, the more 
kilowatt-hours sent out, down comes the unit cost. 

I do not think there can be very much dispute about the desirability 
of doing this. 

Secondly, I do not think there can be very much doubt that we have 
to approach doing this experimentally. I think the members of 
the committee have known me for many years and know I have been a 
strong advocate all of this time of finding things out experimentally, 
not only by paper studies. 

Paper studies are nice things to keep engineers busy, but they really 
do not get us ahead very fast. 

We believe we have come up with a design—although our study has 
gone along only about 30 percent of its way, we believe we have come 
up with enough information on design that we seriously can move into 
the area of experimentation. 

First, experimentation in the laboratory, to be capped—we are very 
positive it must be capped by a reactor operation. The nearer this 
reactor operation resembles a commercial operation, the better. 

This is one reason we are attracted to actually trying to design and 
put into operation a plant which will be used, if it can be used at all, 
as a normal part of a utility network. 

Now I want to talk to the results of our design so far. We have 
chosen to design a machine which has a gross electrical capacity of 
17,000 kilowatts. The net will be about 16,500. This is the smallest 
reactor which we think reasonably can be used for demonstrating 
nuclear superheat. 

I know that the committee knows there were other reactor experi- 
ments that were smaller than this that did something about advanc- 
ing the art, namely, the borax experiments. However, there we were 
able to use as our core fully enriched uranium. This will not be 
successful if we try it for the superheat reactor. We have got to have 
a core made of slightly enriched uranium of sufficient size—and that 
is about so big [indicating]—so that the neutrons which leave the 
outer surface of the core and enter the superheating region which we 
would wrap around that core have the same kind of spectrum that we 
would have if the reactor were this big around [indicating], which 
would be what you would have for a 200-megawatt electrical machine. 

In other words, we must, in order to explore the physics of the 
superheating part of the reactor, have a certain size. We have chosen 
the smallest size we think will do this, or close to the smallest size. 

It also happens to match the size of a standard turbine, which is a 
saving. 

You might say, why don’t you make it bigger? Well, you will not 
learn very much more if it is bigger, we do not think. It would cost 
more money. I just said why we do not think it can be smaller. 

This reactor would generate about 37,000 kilowatts of heat in the 
central region, which is the boiler where the water is boiled, and about 
12,500 kilowatts of heat in the superheating region which is wrapped 
around the core, which is essentially a steam-cooled part of the reactor. 

Just as soon as you say that, you take on all of these research prob- 
lems, because a steam-cooled reactor does not exist. So we have to go at 





AEC AUTHORIZING LEGISLATION 463 


the problems that you would have to solve if you were building a 
steam-cooled reactor. 

I would like to suggest to the committee that the day will come— 
and I hope not too many years away—where a nuclear powerplant 
would consist of three boilers, machines that just boil water and then 
a fourth one which is a steam-cooled reactor would superheat it. 

Mr. Ramey. We had a proposal like that, Dr. Zinn, in the Joint Com- 
mittee staff report for a steam-cooled reactor. 

Dr. Zinn. When we cannot even make up our minds to build one 
large reactor how are we going to get around to building four of them 
in one plant? This isso far down the road at the moment that our ap- 
proach is to try the harder problem—we think it is harder—to make a 
reactor which is partly boiler and partly steam cooled. 

We also do not think it is impossible to do at all. As a matter of 
fact, our present studies indicate that the degree of feasibility is cer- 
tainly better than 50 percent and altogether comparable, just as good as 
the degree of feasibility we had when we first started to make any 
water reactor. 

I would like to take a moment of your valuable time to recall some 
things that happened in the past. 

Back in 1947 and 1948 when we first talked about making a pres- 
surized water reactor for a submarine—and I know Mr. Price was 
there in those days and Mr. Holifield was there in those days—the big 
problem we worried about and spent a lot of money on was the fact 
that, if we had a pressurized water reactor with a lot of parallel fuel 
plates closely spaced and pumped water through them, if one of the 
plates got a little too hot, steam would form in the space in between two 
plates, it would stop the flow and the plates would burn out. And 
we considered this as perhaps a fatal deficiency in that type of reactor. 

So we did a lot of experiments and found out it did not quite work 
that way. 

As you know, there are many such reactors now operating. All of 
the submarine reactors are built with hundreds of parallel fuel chan- 
nels, with no attempt made to force the water through any one of them. 

But in 1947 I could have found plenty of theoretical people who said 
that would not work. 

Only a few years later, in 1953, we proposed to take a similar reactor 
and operate it with boiling water. Some people said, “If you do that, 
you will have an accident. It will not be stable. You cannot manage 
that thing. Do not try to make a boiling water reactor.” 

We tried it anyway, and it worked. I believe everybody will agree 
to some extent the boiling concept has advanced the reactor business. 

Representative Hoxirreip. I must say for the benefit of Mr. Bates 
and Mr. Westland who were not on the committee at that time, Dr. 
Zinn is the man who advocated carrying this test of the boiling water 
principle to the point of having what we generally call involuntary 
excursion. In other words, he ran it to the point of blowing it up to 
see if it would blow up and it did not. 

Dr, Zinn. To find out whether it would blow up. 

Representative Hoxirrep. As a matter of fact, that is where he 
pevred the principle that he stood for and confounded the theorists. 

he theorists thought there would be a mammoth explosion and, as it 
turned out, it just died down. 
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Dr. Zinn. Now we are to some extent asking for a similar advance 

in the boiling water reactor business, to produce superheated steam 
instead of saturated steam. 

Now, mind you, you cannot expect the same large bonus from each 
one of these things. The first parallel channel water reactor was quite 
an achievement and made the submarine possible. 

The boiling water reactor was a bit of an achievement because I 
think it made reactors a little cheaper. 

The third thing cannot also be of the same magnitude. These prob- 
ably are diminishing magnitude advances we are making. 

But I really believe if the water reactor can get superheat and, 
therefore, get efficiency up in the high 30 percent, we may have an eco- 
nomic nuclear power situation just as soon as we do it. 

Now the quickest way to do it is to make up your minds to build a 
reactor that incorporates this. We like to do studies and we are happy 
to be doing the one we are doing, but having gone along the road as 
far as we have, we already say, “Don’t let’s put off the end of the study 
a decision to go ahead and do the necessary research and development.” 

Representative Hortrmetp. Do you plan to elaborate on your sched- 
ule in what you need for further design study and so forth? Do you 
plan to present that? 

Dr. Zinn. Yes. I believe we could proceed rather straightfor- 
wardly to that phase of the work. I think Mr. Descartes referred to 
that as phase I and phase IT of the research and development program, 
directed, I might say, only toward the small reactor. 

I think if you want to build a 200-megawatt superheating reactor 
you will have to take on a considerably larger research and develop- 
ment program. 

Representative Hoxirrecp. That would be a considerably larger 
gamble proportionately ? 

Dr. Zinn. You can take a larger gamble in a small plant than a 
big one, especially this plant which is designed in such a way it is 
convertible. We can get rid of the superheating portion if we do not 
like it. The larger you make your plans for a powerplant, the more 
certain you have to be it is going to work all right, and the more 
money you have to put in any new advances you want to incorporate. 

Representative Hoxrtrrecp. Let me ask you this: If you made this 
model in this size and it turned out to be successful, would you have 
furnished a firm base for extrapolation to a large size? 

Dr. Zinn. You would have established a firm base. I would not 
say you would have produced all the answers. But it is a terribly 
important lever when somebody sees something working, even if 
imperfectly, to encourage them to go on and improve it. 

I think if we had not, for instance, made a boiling water reactor 
work, a small one, no one would have had the courage to design 
Dresden at 180 megawatts. They just would not have done it. 

So, in the sense that success in doing a thing like this will stimulate 
people to improve on it and therefore make it suitable for application 
to the largest reactors, I think this is almost a certain thing to happen. 

If you make a small one and it works successfully, it does not 
answer all the questions, it stimulates people to go on. If you make 
a small one and it does not work very well at all, it of course stops 
people from going on. 
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Representative Houirtevp. If this were carried through, this would 
be actually your first working model of nuclear superheat ? 

Dr. Zinn. I am not so sure it will be the first working model be- 
cause the AEC has other plans. As I understand them, they intend to 
put a loop in the EBWR at Argonne which will superheat steam. 
That will not answer any of the reactivity connected questions, and 
there are lots of those. 

I understand that the Northern States plant is to incorporate a 
nuclear superheat and that plant is scheduled to be finished in 1963, 
I believe. 

I also understand the AEC is proposing to fund an experiment at 
Argonne National Laboratory that has to do with nuclear superheat. 
Which of these would be first 1 am not willing to say. 

Representative Ho.irretp. Now the Dresden superheat is not 
nuclear superheat, it is conventional fuel ? 

Dr. Zinn. It is not superheat at all. 

Representative Horirrecp. I mean Consolidated. 

Dr. Zinn. Consolidated is conventional superheat. 

Representative Price. Putting a loop in the Argonne reactor to take 
off superheat is not exactly the same thing you are driving at; is it? 

Dr. Zinn. It does some things. I would not say it would not be 
valuable; it is because it tests materials. It tests crud formation as 
we call it, the deposit, and the reemission of radioactive particles 
which might happen, but it does not test the fact if you have integral 
nuclear superheat it has to enter into a chain reaction. Putting a loop 
down in the reactor, what happens in that loop has very little to do 
with the chain reaction. 

Representative Honirretp. Would you give us a simple diagram on 
the board to show us pictorially what you mean, the difference be- 
tween a loop in the reactor and the design you plan for this? 

Dr. Zrnn. I would be glad to. 

(The drawing referred to above is shown on the following page.) 


These [indicating] are presumably the fuel elements in the reactor, 
and I will mark the ones I would make nuclear superheaters. I would 
make these around the edge behave as steam heaters. 

Representative Horrrrevp. That is looking at the reactor from the 
top ? 

Dr. Zinn. You are looking down the top of it. 

These fuel elements here, each of these fuel elements would consist 
of some 30 or 40 rods of uranium dioxide clad in zirconium. There 
would be many of these in here, you see. 

Here [indicating] water would be boiled. Boiling water would 
come out. The steam would be separated up here someplace in the 
top of the reactor vessel and then the steam would pass down through 
these fuel elements, which probably would be rods also, but they 
could be hollow tubes. They could actually be plates, too, but I doubt 
that. These would be superheating elements. 

anne ont Hortrretp. Would they have fissionable material in 
them ? 

Dr. Zrnn. Yes; they must have because they must get hot. The 
temperature out here must be much higher on the fuel than in here 

[indicating the center]. 
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Representative Hoirretp. The only way to transfer the heat would 
be to transfer to the steam and circulate it. 

Dr. Zinn. That is right. Of course, the neutron chain reaction 
crosses right across this boundary, and these fuel elements play a 
part in the chain reaction as well as the ones in here [indicating the 
center |. 

However, the problem that you have to worry about in connection 
with the stability of operation of the machine has to do with whether 
or not there is steam in these spaces or water in these spaces or mix- 
tures of steam and water. If you have just a single loop—and I will 
assume this is just a single loop—it is such a small fraction of the re- 
actor it does not matter very much what happens in there. 

So the single loop does not answer this overall question of how 
well does the superheating reactor behave. 

I might point out that the theoretical problems we have to solve, 
and are oletaa can are getting the results—are rather important. 

I mentioned that in this small reactor there would be 37,000 kilo- 
watts of heat removed from the central portion and 12,000 from the 
portion out here. Actually, our most difficult problem is to keep 
this ratio of 12 to 37 no matter what the power level of the reactor is. 

Suppose you run it at half power. We still want twelve thirty- 
sevenths of the energy to come out here. This has to do with the 
control of the machine and takes into account the control rods and how 
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they are placed and how they are programed, and how the basic 
machine is designed with respect to the ratio of fuel to water. 

This has been done and this is the sort of studies that are now 
going on. 

This is not the only way to build a superheater. It would not be 
fair if I did not mention the fact the Allis-Chalmers believes the 
inverse of this is the right way to do it—superheat in the middle and 
boiling water around in the outer rods. 

At the present time this is merely a matter of judgment. We pre- 
fer this. We think this is the right way to do it. They are going 
to use the other method in the Northern States machine, and it will 
be a very interesting thing to see. 

Mr. Ramey. The Russians are working on superheat steam that is 
going to be in operation also. You wrote us a letter last fall and 
explained to us a little bit about that. 

Dr. Zinn. That is the painful part of this whole business, that the 
Russians presumably are building a large-scale nuclear powerplant 
which will produce nuclear superheated steam. They have—well, 
they told me they had as many as 70 channels in their experimental 
powerplant, the first one in Russia. They had as many as 70 channels 
operating with steam coming out of them, which should be a pretty 
good test. So probably their big machine will work all right. 

Representative Hotirretp. That would be pretty close to 50,000 
electrical megawatts, would it not ? 

Dr. Zinn. Their large machine is going to be 100,000 kilowatts 
electrical. 

Representative Hoxrrretp. Let’s get to your schedule, Doctor. 

Representative Bares. May I ask a couple of questions? 

Representative Horirretp. Mr. Bates. 

Representative Bates. Those are two separate, individual, unre- 
lated chain reactions here? 

Dr. Zinn. No; they cannot be unrelated. They are all one. 

Representative Bares. What is the separation ? 

Dr. Zinn. The separation—it is bimetallic. On one side it is zir- 
conium and the other stainless steel. This barrier [indicating] 
would consist of two walls, one a thin layer of zirconium and the 
second one a thin layer of stainless steel. The neutrons which support 
the chain reactions, do not pay any attention to the walls, and go back 
and forth through it. 

The water around the side of the tank also enters into the chain 
reaction as a reflection for sending the neutrons back. 

Since these are all in one chain reaction, we call this integral super- 
heat. It is part of the same core. 

Representative Houirteip. Your uncaptured neutrons, that is, those 
that do not function as fission agents in the center, would cause fission 
in the outside? 


Dr. Zinn. Yes. There would always be neutrons passing from the 
surface, and you allow them to go in here and the thing gets hot. 
If you do not have steam in the pipes they will melt. So we desi 
; in such a way that steam is always going through those fuel 
elements. 


Representative Horirretp. Your theory is that bon can allow the 


metal out there to go to a higher degree of heat than you do in the 
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center, in order to superheat your steam and bring it from, say, 450° 
to 700° or 800° ? 

Dr. Zinn. No. I believe this reactor is designed with 900° Fahren- 
heit as the temperature of the steam coming out of the superheat 
section. 

Representative HorirreLp. How much would it be coming out? 

Dr. Zinn. It would be coming out of this section here [indicating] 
at roughly 580° or 590° Fahrenheit. 

Mr. West. 532. 

Representative Horirretp. And you lift it to about 

Dr. Zinn. 900. 

Representative Hortrretp. Almost double it. 

Dr. Zinn. When it does, sir, it takes the efficiency which other- 
wise would be for a small nuclear boiling water reactor of this kind— 
the efficiency would be about 26 percent, I believe. Is that right? 

Mr. West. Maybe 28. It lifts it to at least 34 and maybe a little 
bit better than that. 

Dr. Zinn. The main problem in the superheating section, of course, 
is to find materials—and they have to be stainless steel—which will 
operate at these elevated temperatures. Zirconium would not do. 
We know that now. Zirconium would fail under those circumstances. 

However, remember in ordinary superheaters for coal-fired plants 
there are steels used in the superheating section at these temperatures. 
These materials are not unknown, I mean. They are used much 
thicker in a boiler than we can afford to use them in our reactor. 

Representative Horrrretp. You increase your efficiency here a little 
less than 20 percent by this superheat method. How does that com- 
pare with your conventional superheaters on conventional boilers? 

Dr. Zinn. Conventional modern boilers at the best would go to 
1,050°. I think that is about as high as they are running, and they 
would run at a higher pressure. 

Now we could run at somewhat higher pressure. This pressure was 
designed to be 850 pounds at the throttle. That is not so important. 
We can get higher pressure by just building a higher pressure reac- 
tor. It is the temperature that causes the trouble and is the impor- 
tant point to investigate. 

Representative Hotrrretp. All right; let’s try again to get to the 
schedule, if I do not find any more questions. 

Dr. Zinn. Yes. 

The schedule we envision on it is this: 

The study which is now underway and about 30 percent complete 
can continue, and important in that study are the calculations which 
back the physics of this thing. We already have some of the re- 
sults, which show us that one of the ways I indicated can be solved; 
namely, I worried very much that we would not find a circumstance 
where flooding this superheating section with water would be satis- 
factory from the safety standpoint. 

I am told by Mr. West and his people that they have found sys- 
tems whereby this is not a worry. You have to understand it and 
have to calculate it and design correctly, but apparently we can do 
this in a satisfactory manner. This study will finish, as Mr. 
Descartes said, this fall. We think it would be appropriate to start 
now with some of the experimental work which has to be done before 
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you know that you can really build a reactor. We think if some of 
that experimental work were begun now you could make a decision to 
build a reactor well before the passage of another year. As a matter 
of fact, I believe you could make such a decision by the first of the 
coming calendar year. 

Representative Hoxirm tp. How much would that experimental 
work cost? 

Dr. Zinn. The initial phase of the experimental work is $220,000. 
We have another $750,000 to be added to that. Its results could 
come as we are doing design work if the project were to be authorized 
to go on. 

Mr. Ramey. You mean detailed design work ? 

Dr. Zinn. Yes. It could be paralleled with design work because 
the results we are interested in there have to do with some details of 
the fuel structure which can be left too late in the design. You do 
not have to specify them early. And they are results which come 
from critical experiments. In other words, you have got to mock- 
up this reactor and have it run at a very low power and make meas- 
urements of the neutron population through the core in order to find 
out exactly how to arrange the fuel. 

Representative Horirretp. Are you saying you could not do that in 
your first and second phase of development work, that you would 
have to have the mockup of the final reactor in order to do that? 

Dr. Zinn. No. I believe we could, in our second phase of develop- 
ment work, include the critical assembly. We could start the critical 
assembly now, but we would not get these results for another year. 
It takes a year before you get any real results from a critical assembly. 
But it is not necessary to have those results before we would start de- 
tailed design because, as I said before, they can only affect some of 
the details of the fuel-element construction which could be left until 
late in the design. 

Representative Horirretp. When you get into your detailed design, 
how much will you need for that? 

Dr. Zinn. We estimate the detailed design of a plant like this will 
cost a million dollars, and it is properly a part of construction. In 
other words, detailed design is part of construction. 

Representative Hortrrecp. That should be expended concurrently in 
the construction process ? 

Dr. Zinn. Yes, sir. 

Mr. Ramey. When would it be appropriate to make this decision 
on going ahead on your detailed design—prior to January 1, 1960? 

Dr. Zinn. I think we could make it before January 1, 1960. I be- 
lieve some of the questions which have been raised by our people on 
the feasibility of some mechanical things that we have to have in the 
reactor could be answered by that time. If we saw they were feasible, 
we could go ahead with the detailed design. 

We do have to have a critical assembly. There’s no question about 
that. We do not want to fuel this reactor without having a measure- 
ment on a machine which mocks up the relationship in the chain re- 
action of the superheating sections to the rest of it. 

Mr. Ramey. Would you say November or something like that? 

Dr. Zinn. Something like that ; yes. 
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Mr. Ramey. Mr. Holifield, from the committee’s standpoint, it would 
mean, if they were going to go ahead on title II, no matter who did it, 
it would have to be authorized this year before fiscal 1960. Otherwise, 
they would not be able to do it until July 1, 1960, the fiscal 1961 budget. 

Representative Hotirrevp. That is true. 

Representative WestLanp. Mr. Chairman ? 

Representative Hotirietp. Mr. Westland. 

Representative WrEsTLAND. You have indicated with this nuclear 
superheat you would go from an efficiency figure of some 26 to 28 
percent = to 35 or 36 percent. Can you translate that into terms of 
cost of mills per kilowatt for me? 

Mr. West. On an incremental basis, the efficiency changes a lot more 
than it sounds like. Actually you are getting twice as much electricity 
from each unit of heat from the superheater as you are in the boiler. 
It is only because you are averaging it in with a lot of boiling heat 
that the overall change appears to be so small, from 26 to 34. 

What it amounts to, on the superheater part, you are cutting the 
fuel costs in half. On an overall basis you are cutting it about 25 
percent. 

So at the present time the fuel costs us about 5 mills, give or take a 
little bit, so in the superheater part you cut in half and overall just 
about 25 percent. 

Dr. Zinn. What about the capital costs ? 

Mr. West. I do not have a good number for that. There is an 
improvement, but I have not worked up a reliable number. 

Dr. Zinn. We will have to work this up. We have our estimates 
of capital costs and fuel costs and so on, aut we have not converted 
into mills per kilowatt-hour. 

Representative WerstLanp. I am trying to get some simple arith- 
metic. Perhaps it isnot so simple. 

Mr. Descarte said that the Puerto Rico Water Resources Authority 
was paying 9 mills for their energy. You are not telling me, Mr. 
West, are you, that you are going to produce this with nuclear super- 
heat for 5 mills? 

Mr. West. No. I said you would produce it for 1 or 114 mills less 
on the basis of the present costs with the superheater than you would 
with a separate boiler. 

Representative WrstLanpb. 114 mills less per kilowatt-hour? 

Mr. West. 1 to 1144 mills per kilowatt hour less with a nuclear super- 
heater than with a nuclear boiler. 

Representative Wresttanp. And how much less than with a conven- 
tional superheater ? 

Mr. West. I am sorry we do not have that number. It is a part 
of the study, but we had intended to do it one of the later phases, and 
I do not have that. 

Representative WestLanp. Would it be greater probably than 1 or 
114 mills? 

Dr. Zinn. I think your question really is—Is this power going to 
cost more than 9 mills from this plant ? 

Representative WestrLanp. I understand it is: yes, sure. 

Dr. Zinn. Yes. 

The second part of your question is: Would nuclear superheating 
reduce the cost of power by a greater factor or smaller factor than fos- 
sil fuel superheating ? 
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Representative WestLanp. That is correct. 

Dr. Zinn. We do not have that number. 

Representative WestLanp. But your efficiency increase with your 
nuclear superheat, I believe you said, Mr. West, amounts to about a 
mill and a half. 

Mr. West. Yes. 

Representative WEestLAND. What would be the life of a core such as 
this ? 

Dr. Zinn. It depends somewhat on how you design the reactor. 

We have made actually two designs in this study, one which is a 
superheating reactor with a conservative boiling section, and then one 
in which the boiling section has in it the advances that we think can 
be done in that part too. You have to think of both of these. 

But the actual length of time of the fuel in these two cases is some- 
where here. I believe we can pick it out. 

Mr. West. Seven years is the longer period. Up to7 years. I can 
tell you that much. 

Dr. Zinn. If you have a conservative design and one similar to 
what is now being done in boiling reactors, the fuel stays in about 7 
years. If you have an advanced design, it stays in 3 years. 

Representative WrestLanp. Let me ask you this as sort of a funda- 
mental proposition: Are we not in this nuclear program for power 
trying to find low-cost power ? 

Dr. Zinn. I believe that is our basic goal. 

Representative WrstLanb. That is our basic goal. 

Dr. Zinn. Yes. 

Representative WestLANnpD. Do you believe that this type of program 
is following that course ? 

Dr. Zinn. Yes; I do. 

Representative WestLanp. Yet you tell me that it costs more than 
9 mills. 

Dr. Zinn. Mainly because the plant is small. 

Representative Werstuanp. If this were a 100,000-kilowatt or 
200,000-kilowatt ? 

Dr. Zinn. I think if you applied the same designs and this efficiency 
to a 200,000-kilowatt plant, and if you permitted yourself the privilege, 
which you really do not have, of assuming that the superheating fuel 
will behave in a certain fashion, that you can get 10,000 megawatt-days 
per ton average burnup for it, I think you will find the power costs 
would be 9 mills or a little less. There are recent studies which I 
think are going to be reported on here tomorrow which will show this. 

Representative WestLaANpD. Would you say, if these things which you 
are estimating were to be correct, that was then the lowest cost nuclear 
power that could be produced ? 

Dr. Zinn. If you are willing to allow some time to go by for experi- 
ence in building and operating nuclear powerplants, then we are cer- 
tainly not going to be satisfied with 9-mill power. It is too much. 

Representative WEstTLaNnD. I would think so. 

_ Dr. Zi~n. Right now our big chore is to get down to 9 mills, where 
it could be used in one or two places in the United States. 

Representative WestLanp. I keep thinking of Pacific Gas & Electric 
building this plant at Eureka. They anticipate getting their power 
for less than 9 mills, do they not, Doctor? 

Dr. Z1nn. So they say. 

41000—59——31 
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Representative WEsTLAND. Yes. 

Dr. Zinn. But in their calculations they have some things which 
we do not permit ourselves in our calculations. I believe they had 
an amortization of the plant for 35 years. I believe they had 15,000 
megawatt-days per ton average burnup. I believe they assumed $30 
per gram buyback on the plutonium. 

We do not agree to these things as being the ones you should now 
use. We think 20-year amortization is right. We think 10,000 mega- 
watt-days per ton average burnup is all you should assume you can 
get at the present time. And we do not believe the Atomic Energy 
Commission beyond 1963 is going to pay more than $12 a gram for 
plutonium. 

If you change that around, then they do not have a 9-mill plant 
any more. 

Representative Westtanp. That is all, Mr. Chairman. Thank you. 

Representative HoxirieLp. Do you have any further testimony, Dr, 
Zinn? 

Dr. Zrnn. I just go back to one of my original points, and that was 
that it is all very nice to study these things and turn out thick reports, 
but the thick reports are not the things that have ever gotton us 
wherever we are now. It was doing things and, in particular, build- 
ing reactors. If we substitute for building reactors building reports, 
we are just saving up a very sad result for ourselves in the future. 

Representative Hotirretp. That istrue. However, we have to build 
these reports on these hearings in order to build reactors. 

Of course, as you gentlemen know, there have been no funds placed 
in the budget this year for a continuation of this work. This is one 
of the problems that the committee will have to work on in executive 
session and decide as to whether it shall go forward. 

You also know there are these other projects, such as the Northern 
States, and there has also been, I understand, a recent invitation from 
the Commission for bids for a larger scale nuclear superheat project. 

Dr. Zinn. Yes; I know. 

Representative Horirretp. I am not sure they have had any re 
sponses to that. 

Dr. Zinn. They will get one from us if they do not get one from 
anyone else. 

Mr. Ramey. Do you think it is wise to build a 200-megawatt nuclear 
superheat reactor without building a small prototype first ? 

r. Zinn. Not only do I think it is not wise, I do not think it can 
be done. I do not think you will find anyone with enough courage 
to do it. 

Mr. Srarsier. May I make astatement? 

Representative Hoxtrrep. Yes. 


STATEMENT OF U. M. STAEBLER, DIVISION OF REACTOR 
DEVELOPMENT, ATOMIC ENERGY COMMISSION 


Mr. Srarsier. The question, I think, may be a little bit mine 
because it implies an invitation to build a 200-megawatt reactor, whi 
it is an invitation to do research and development work to provide a 
sound basis for design on cost estimates. 
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Mr. Ramey. A reactor of 200-megawatt capacity. That is the 
target ? : 

Mr. Srarsier. The target is to get research and development infor- 
mation whereby you can evaluate nuclear superheat. ah 

Mr. Ramey. Has it not been designated by the Commission that 
this study is to be on the basis of constructing a 200-megawatt 
reactor ? 

Mr. SrarsiEr. Not on the basis of constructing a 200-megawatt 
reactor, no. : 

Mr. Ramey. I quote from the Commission’s appendix A to their 
proposed announcement on this. 

This development work should be carried out in support of and integrated 
with an engineering design study for a large (approximately 200-megawatt 
electric) nuclear superheat reactor plant.’ 

Mr. Srarster. In all of our development work where we are trying 
to develop economic nuclear powerplants, we normally do reference 
designs on large plants to serve as a guide to what we do on small 
plants which we may build as part of the development program. 

In heavy-water reactors, for example, we design a large plant and 
a prototype of a smaller plant which incorporates some of the tech- 
nical features of the large plant. 

Mr. Ramey. Is that why in the organic reactor you went out for 
300 megawatts, although the Joint Committee authorized only an 
intermediate size ? 

Mr. Srarsier. Again the question is misleading, because we did not 
go out for a 300-megawatt plant, but for a plant which could be 
designed with minimum-cost power consistent with technological 
status. 

Mr. Ramey. In accordance with the law, should you not have gone 
out for an intermediate-sized plant? Did you change your request 
to the contractor along that line? 

Mr. Srarster. We asked the contractor to submit a report on the 
smaller plant when he designed a large plant of 300 megawatts in 
order to give us a picture of the smaller plant also. But in all cases 
of the design studies the request of the contractor was to provide 
information on cost as a function of size. 

Representative Horirreip. Dr. Zinn. 

Dr. Z1nn. I believe, Mr. Holifield, really the crux of the situation 
rests with the remark you made earlier; namely, at this time the 
Puerto Rico Water Resources Authority has asked for certain ac- 
celeration of this project. 

I believe their main reason for doing it is that, if you wait until 
next year at this time it is estimated that we will essentially lose a 
year and a half, because we will finish the study in November and 
then nothing will happen for a few months while people evaluate it. 

Representative Horirrecp. Are you speaking about the first and 
second phases of the experimental work that would be done by Novem- 
ber of this year ? 

Dr. Zinn. No; it would not be done. But if you do not authorize 
anything additional now, if it is not done, then in November this 


This specific language was not incorporated in the final AEC announcement as it went 
toindustry. (See p. 476.) 
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work finishes, or a little earlier perhaps, and nothing will happen 
for quite a while, while people think about it. The particular men 
who did the work will get off on other things, and my guess is al- 
together about a year and a half will be lost in the ultimate time when 
you might have a reactor, first, because you wait a year to get another 
appropriation, and another half year in order to get geared up again. 

Representative Houirretp. Let me ask this question: If a million 
dollars were allowed for the experimental work which you say should 
be done, your first phase of $250,000 and the second phase of $750,000, 
being a million dollars, when would you finish expending that ? 

Dr, Zinn. It probably would take a year or better than a year to 
spend that because you cannot do critical assembly work so very fast. 

Representative Horrrrevp. In other words, if that amount was au- 
thorized you could come before us next year for a continuation of the 
project 

Dr. Zinn. Presumably so; yes. 

Representative Horirrecp. Of course, I understand you would pre- 
fer having the whole project, say, the $10 million or whatever it would 
amount to, authorized this year. So I am exploring an alternative in 
order that I may fairly place it before the full committee when the 
time comes to make a decision as to whether the full amount should 
be authorized or whether the $1 million should be authorized. Of 
course, this is a pertinent thing to do because the Commission has 
not asked for anything in this field. 

Mr. Srarscer. If I may make one clarifying remark on that, Mr. 
Chairman, the Commission does have a base program of boiling water 
reactor development which, as I recall, in the current 1960 request is 
of the order of $8 million, and a large fraction of that is intended 
to be on the nuclear superheat aspect of the boiling water reactors. 
So at least as far as research and development work is concerned 
there is money in the budget to carry out a fairly broad research and 
development program, which could include some of these problems. 

Representative Hotirretp. Providing it was assigned to this 
project. 

Mr. Srarsier. There is no commitment in the budget as to where 
the assignment of the work will be made. 

Representative Horirretp. That is true. 

Mr. Toll? 

Mr. Toit. How does the technology that would be developed from 
this project compare with the technology in the Northern States job! 
Is it essentially a repetition, or would this add to the total informa- 
tion ? 

Dr. Zinn. I think there is some repetition and duplication; mainly, 
we both have to find fuel elements and cladding for these fuel ele 
ments which would be suitable for cooling by high-temperature 
steam. 

On the physics of the reactor we take quite an opposite view to 
theirs. They put the stainless steel at the center of the reactor and 
put the steam void in the center of the reactor, and we put it around 
the periphery. The calculations do not even look alike. They have 
nothing to do with each other. 

I do not pretend to know which of these is better. I do not knew 
that anybody does. We think we have pretty good arguments for 
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what we do. Iam sure the contractor in the Northern States case has 
real good arguments for what he does. 

Mr. Totz. This is another approach ? 

Dr. Zinn. It is another approach. In fact, if we had come with the 
identical approach, I think we might have told a different story here 
today. But we honestly came up with a different approach. I think 
Mr. Staebler could verify that; that long before the Northern States 
people actually announced what they were doing we were discussing 
this subject with the AEC and had the approach we are talking about 
today. 

Representative Hoxirrevp. In your conversation with the Russian 
scientists, did they indicate what approach they were making? 

Dr. Zinn. Yes. I know in detail how they are doing it. 

Representative Horirrmetp. Which formula are they using? 

Dr. Zinn. First of all, their reactor is a much larger one. It is 
a graphite-moderated reactor. What they have done is determine 
theoretically and, perhaps, experimentally that about two-thirds of 
the way out on the radius of the reactor there is an annular zone where 
the fuel elements do not care whether they have water in them or 
steam in them; their reactivity is the same. And this theoretically 
we have looked into and it is about right. There is where they put 
their superheating region. They have found a place where it does 
not matter if the tubes flood with water or fill with steam. It does 
not affect the reactivity of the reactor. 

Representative Hoxirrevp. The rate of fission is lower ? 

Dr. Zinn. The rate of fission is lower, but that does not say any- 
thing for the temperature. Remember, as you go out there are more 
fuel elements. The fact the fission rate is lower does not mean very 
much because you have a lot of fuel elements out there on the edge. 
So, they are neither in the center or on the outside edge; they are two- 
thirds of the way out, which for their reactor seems to be correct. 

Representative Hoxirrecp. This committee is very much interested 
in superheat and, of course, we have been interested in seeing that 
something in a real constructive way is done in Puerto Rico. Subse- 
quently we will bring before the full committee the benefit of your 
testimony today and, of course, yield to their august judgment. 

Dr. Zinn. Thank you. 

Representative Houtrrretp. Thank you very much. The committee 
stands adjourned. 

(The AEC invitation for proposals for development program for 
nuclear superheat reactors, and the AEC press releases of March 6 and 
April 24, 1959, were subsequently furnished by AEC and are re- 
printed below :) 

U.S. Atomic ENERGY COMMISSION, 
CHICAGO OPERATIONS OFFICE, 


Lemont, Ill., March 6, 1959. 
To Prospective Contractors: 


Engineering studies developed by the Commission and private companies have 
led us to the conclusion that there are no insuperable technical or engineering 
problems that would prevent the generation of nuclear superheat in boiling 
water reactors. 

There is need for development work to determine the potential of nuclear 
superheat. The Commission, therefore, plans to undertake an engineering de- 
velopment project to evaluate nuclear superheat reactor concepts and provide 
a reliable basis for design criteria. 
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The duration of this project is expected to be approximately 30 months. The 
Commission plans to award a cost-type contract for a project based on the scope 
of work outlined in appendix A. 

You are invited to submit a proposal for this project. The information to 
be supplied in your proposal should conform to the requirements outlined in 
appendix B, and should be presented in the order specified. 

A contractor selection board will evaluate the replies received as a result of 
this inquiry. All pertinent factors contributing to an organization’s overall 
ability to perform and to initiate the project promptly upon award of the 
contract will be taken into account. 

Please submit your proposal in six copies to the undersigned. It should be 
in our hands by 2 p.m., ¢.s.t. on April 20, 1959. 

Very truly yours, 
STEVEN V. WHITE, 
Chairman, Contractor Selection Board, 


APPENDIX A. DEVELOPMENT PROJECT FOR NUCLEAR SUPERHEAT ENGINEERING 
REQUIREMENTS AND SCOPE OF WORK 


The objective of this project is to perform development work required to 
determine the most feasible and economic method of producing nuclear super- 
heated steam from a boiilng water reactor. At the end of this project we would 
expect to have information which would enable the Commission to proceed with 
preliminary design of this concept. 


ENGINEERING REQUIREMENTS 


All development work should be planned in perspective to the following 
criteria : 

1. The reactor plant shall consist of a heterogeneous-uranium fueled reactor 
and its associated equipment. 

2. The reactor concepts considered would be of the following types: 

(a) Boiling water reactor with separate nuclear superheat reactor in series. 

(b) A single reactor in which boiling and superheating is performed in the 
same vessel. 

3. Methods of reactor cooling would be accomplished by either natural or by 
forced circulation. 

4. The plant cycle would be direct. 

5. Steam separation would be by internal methods or by external methods. 


SCOPE OF WORK 


The scope of development work would be aimed at providing data in at least 
the following areas: 

1. Fuel element development.—This would include developing data on corre 
sion, heat transfer, and radiation damage on fuel material ; suitable cladding and 
geometrics in steam environments with fuel surface temperatures up to 1,200° F. 
and pressures up to 1,200 p.s.i.a. 

2. Core design criteria.—This would involve metal to fuel ratio, power density, 
heat flux, fluid flow, and structural arrangement. 

3. Reactor vessel crtieria.—This would involve methods of separating water- 
steam mixtures, separating saturated steam from the superheated steam inside 
the vessel, using high temperature nozzles, minimizing thermal stress problems 
inside the vessel and in the vessel itself, and providing adequate decay heat 
removal. 

4. Physics.—This would involve methods of lumping fuel, enrichment required, 
critical loading, conversion ratio, control required, methods of control, fne! life, 
and safety. 

5. Activity carryover in steam.—This would involve the behavior of materials 
in a steam environment with respect to erosion and corrosion and the resulting 
activity carryover to the plant. 

6. Tabulation and analysis of development results and incorporation of these 
results into engineering design criteria. 
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APpPENDIx B. INFORMATION To BE SUPPLIED IN PROPOSAL 


Please note: To facilitate evaluation of your proposal, it is important that 
your proposal set forth the information specifically in the order requested. 

1. A list of the key problem areas in a nuclear superheat reactor of the type 
set forth in appendix A that should be experimentally solved to demonstrate 
concept feasibility and select optimum design criteria for a large nuclear super- 
heat plant. 

2. A list of the development tasks that should be performed to provide realistic 
data on the problem areas. This should include a basic description of the 
development tests proposed, and the type of data which will result. 

3. The estimated cost and schedule of performing the development work pro- 
posed for each task. 

4. Provide on an overall project basis an estimated cost breakdown segre- 
gated by Government fiscal years for performing this work. The cost break- 
down should show : 

(a) Direct labor: The number of man-years and total costs. 

(b) Direct materials. 

(c) Equipment. 

(d) Other direct costs: Describe to extent practicable. 

(e) Overhead. 

(f) Further indirect expense: The amounts for general and adminis- 
tration, etc. 

(g) Fee. 

5. A summary of the significant research and development work on nuclear 
projects on which your firm has had experience, including work currently under- 
way. The summary should include previous work on (1) fuel element develop- 
ment and fabrication, (2) heat transfer and fluid flow development, (3) water 
chemistry experiments, and physics experience including exponential and criti- 
cal experiments. 

This list of experience should also include other applicable nuclear work 
such as power reactor design studies, development, and construction. The fol- 
lowing information should be supplied for each major project: 

(a) Name and location of project, including location of facilities in which 
work was performed. 

(db) Brief description of project. 

(c) Your costs on the project. 

(d) Extent to which your personnel participated and contributed to the 
overall project. 

(e) The amount and type of work subcontracted on the project. 

(f) Other significant information. 

6. A list of names and brief experience records, showing dates, of key per- 
sonnel who would be assigned to this project. In addition, give an experience 
record on supporting staff who will devote more than 50 percent of their time 
to the project. For both key personnel and supporting staff, indicate the per- 
centage of his time that each man will devote to the project. 

7. A proposed organizational chart showing the names and positions of com- 
pany personnel which you propose for assignment to this project. This chart 
should be in sufficient detail to indicate chain of command and workflow for all 
major aspects of the work. 

8. List and describe facilities available on your premises in which this devel- 
opment work could be performed, including specifically the following: 

(a) High pressure and temperature out-of-pile loops. 

(b) Critical facility. 

(c) In-pile loops. 

(d) Metallurgical facilities. 

(e) Hot cells. 

(f) Space available for engineering test and mockup facilities. 
(g) Support facilities. 

If you do not have in-pile loops, critical facility, or hot cells on your premises, 
present evidence in your proposal as to what arrangements you have made for 
access to such facilities, preferably privately owned. 

9. Indicate what phases, if any, of this proposed development work you con- 
template subcontracting. If major subcontracting is contemplated, provide the 
following information: 

(a) Name and location of subcontractor, if known. 
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(b) Type, scope, and cost of subcontract arrangement. 
(c) Previous experience of subcontractor. 
(d) Key personnel to be assigned. : 

10. Indicate your current workload and the percentage of completion. State 
number of engineers (by specialty) and supporting technicians currently em- 
ployed on a full-time basis at the location where the work will be performed, 
State how many of these persons would be available for assignment to this 
project.. 

11. Provide a statement of the support which this project will receive from 
your top management personnel. 

12. Provide a statement of your firm’s financial status (latest stockholders’ 
report is sufficient). 

The importance of supplying full and complete information in your written 
proposal is emphasized. Under the Commission’s contractor selection proce- 
dures, all proposals received are given a careful review and evaluation; relative 
standing of the firms is determined initially on the basis of the written proposals, 
after which the top rated firms are given further consideration before a final 
selection is made. 


[Press release No. B—-35, U.S. Atomic Energy Commission, Washington, D.C., Friday, 
Mar. 6, 1959] 





AEC INVITES PROPOSALS FOR DEVELOPMENT PROGRAM LEADING TO NUCLEAR 
SUPERHEAT REACTORS 





The Atomic Energy Commission has invited proposals from industry for per- 
formance under a cost-type contract of engineering development work leading 
to concepts and materials most suitable for power reactors of advanced design 
capable of using nuclear superheated steam. Nuclear superheated (dry) steam 
is obtained by circulating saturated steam through a nuclear heat source to 
increase its temperature as.it goes to the turbine. 

At present there is insufficient engineering development data to determine 
the most promising design criteria and the most practical use for nuclear super- 
heat reactors. The program will include development of fuel materials and 
methods of steam separation and heat transfer. 

It is believed that the use of nuclear superheated steam in a reactor may make 
possible reductions in capital and fuel costs of nuclear powerplants. Expected 
reduction in unit capital costs would result from increased plant efficiency due 
to higher steam temperature and a simplified turbine and asociated equipment 
which would be made possible by the use of dry steam at the turbine. Expected 
reduction in fuel costs would result from the increased plant efficiency and 
resulting reduction in the amount of fuel burnup. 

Closing date for proposals is April 20, 1959. Firms interested in making pro- 
posals should write to Chairman, Selection Board for Nuclear Superheat pro- 
gram, U.S. Atomic Energy Commission, Post Office Box 59, Lemont, Ill. 


[Press release No. B-64, U.S. Atomic Energy Commission, Washington, D.C., Friday, 
Apr. 24, 1959] 


AEC REcEIvEs EIGHT PROPOSALS FOR DEVELOPMENT PROGRAM LEADING TO NUCLEAR 
SUPERHEAT REACTORS 






The Atomic Energy Commission has received eight proposals from industry 
for performance of engineering development work leading to concepts and ma- 
terials most suitable for power reactors of advanced design capable of producing 
nuclear superheated steam. 
The proposals, which were in response to a Commission invitation issued 
last month, were submitted by : 
Advanced Technology Laboratories, a division of American Standard, Mountain 
View, Calif. 
—_— International, a division of North American Aviation, Canoga Park, 
alif. 
Battelle Memorial Institute, Columbus, Ohio. 


Combustion Engineering, Inc. and General Nuclear Engineering Corp., Windsor, 
Conn. 
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General Electric Co., San Jose, Calif. 

Nuclear Development Corp. of America, White Plains, N.Y. 
Nuclear Metals, Inc., Concord, Mass. 

Westinghouse Electric Corp., Pittsburgh, Pa. 

At present there is insufficient engineering development data to determine 
the most promising design criteria. The program will include development of 
fuel materials and methods of steam separation and heat transfer. 

It is believed that the use of nuclear superheated steam in a reactor may make 
possible reductions in capital and fuel costs of nuclear powerplants. Expected 
reduction in unit capital costs would result from increased plant efficiency due to 
higher steam temperature and a simplified turbine and associated equipment 
which would be made possible by the use of dry steam at the turbine. Expected 
reduction in fuel costs would result from the increased plant efficiency and 
resulting reduction in the amount of fuel burnup. 


(Whereupon, the committee adjourned at 3: 50 p.m., Monday, April 
13, 1959, to reconvene at the call of the Chair. ) 








AEC AUTHORIZING LEGISLATION, FISCAL YEAR 1960 


TUESDAY, APRIL 14, 1959 
U.S. Coneress, 


SUBCOMMITTEE ON LEGISLATION OF THE 
Jornt ComMITree oN Atomic ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to call, at 10 a.m., in room P-63, 
the Capitol, Hon. Chet Holifield, chairman of the subcommittee, 
presiding. 

Present: Representatives Holifield, Durham, Van Zandt, Hosmer, 
and Westland; Senator Anderson (chairman of the full committee). 
way, assistant director; David R. Toll, staff counsel; Edward J. 
Bauser, technical adviser; George E. Brown, Jr., Richard T. Lunger, 
George F. Murphy, professional staff members; and Bernard V. Dvo- 
skin, GAO consultant, Joint Committee on Atomic Energy. 

Representative Hoxirmip. The Subcommittee on Legislation is 
meeting this morning in public session to continue hearings on the 
AEC authorization bill for the fiscal year 1960 program. 

This morning we are scheduled to hear testimony from Mr. John A. 
McCone, the AEC Chairman, concerning three design study projects 
authorized by Public Law 85-590, the AEC authorization act for the 
current fiscal year 1959. These design projects are: 

Project 59-d-12, design and engineering study of heavy water 
moderated power reactor, $2,500,000 ; 

Project 59-d-13, design and engineering studies of two large-scale 
power reactors and one intermediate size prototype power reactor, 
$6 million; and 

Project 59-d-14, design and engineering study of a power reactor 
of advanced design capable of utilizing nuclear superheat, such study 
to be undertaken either as a cooperative project or conducted solely 
by the Atomic Energy Commission, $750,000. 

Section 111 of Public Law 85-590 provides that the Commission 
shall submit to the Joint Committee on Atomic Energy reports on 
the studies for project 59-d-12 and project 59-d-14 by April 1, 1959, 
and for project 59-d-13 by May 1, 1959. The Joint Committee has 
therefore received the reports on the heavy water and the nuclear 
superheat studies, but has not yet received AEC comments on the 
studies for the three reactors in project 59-d-13. 

Yesterday the subcommittee heard testimony concerning project 
59-d-14, the nuclear superheat study. We would like to begin, 
therefore, with AEC testimony first on this project, and follow it 
with testimony on project 59-d_19, the heavy water study, the other 


481 





482 AEC AUTHORIZING LEGISLATION 


study which the Joint Committee has received. Then later this morn- 
ing or this afternoon, we can proceed with project 59-d-13. 
(Following is a letter from the Joint Committee to the AEC con- 
firming arrangements with the AEC for today’s hearing and outlining 
possible questions :) 
CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 


Washington, D.C., April 6, 1959. 
Mr. A. R. LUEDECKE, 


General Manager, U.S. Atomic Energy Commission, 
Washington, D.C. 


DEAR Mr. LUEDECKE: This will confirm that the Commission is requested to 
appear in public session on Tuesday, April 14, at 10 a.m. and 2 p.m. to explain 
and discuss the reports required by section 110 and section 111 of Public Law 
85-590 which were to be submitted by April 1, 1959. The two projects referred 
to are as follows: 

Project 59-d-12, design and engineering study of heavy water moderated 
power reactor ; 

Project 59-d-14, design and engineering study of a power reactor of 
advanced design capable of utilizing nuclear superheat- (This is known 
as the Puerto Rican study.) 

In addition, we would appreciate status reports on the design studies which 
are due May 1, 1959, under project 59-d-13 which authorized “design and 
engineering studies of two large-scale power reactors, and one intermediate size 
prototype power reactor.” It is understood that the design studies cover the 
following reactor types: 

1. Pressurized water. 

2. Boiling water. 

3. Organic. 

Receipt is acknowledged of copies of the contractor’s reports during March, 
and of the Commission’s comments on projects 59-d-12 and project 59-d-14 
as contained in letters dated April 1 and April 2, 1959. 

The subcommittee plans to request the contractors who have prepared the 
designs also to be present. 

In the event that the subcommittee does not complete its consideration of 
these design projects on Tuesday afternoon, April 14, it will finish on Wednes- 
day morning, April 15, at 10 a.m. 

Attached for your information and assistance are some notes on possible 
questions and information required for the April 14th hearing. 

Very truly yours, 


JAMES T. RAMEY, Ezecutive Director. 


NOTES ON POSSIBLE QUESTIONS, AND INFORMATION REQUIRED IN APRIL 14 HEARING 
ON REACTOR DESIGN REPORTS 


In connection with the Commission’s discussion, we would appreciate it if 
AEC representatives would review prior AEC testimony and be prepared to an- 
swer questions along the following lines: 

1. Has not AEC requested authorization for AEC construction of a natu- 
ral uranium heavy water moderated reactor several times in the past few 
years? 

2. Did not the AEC spokesman in the 1958 authorization hearings indi- 
cate that the natural uranium heavy water reactor for which the design 
study was authorized would probably be constructed in fiscal 1960? 

3. Did not the AEC know of all the contemplated research and develop 
ment work (domestic and foreign) on heavy water and natural uranium 
(which is now underway) when the Commission indicated in 1958 that it 
desired a design study and that construction of a heavy water natural 
uranium reactor by AEC was contemplated by AEC for fiscal 1960? 

4. What circumstances, new or otherwise, are responsible for the ap- 
parent further delay by the Commission in going ahead with this project? 

5. Has the AEC changed the view expressed by its Director of Reactor 
Development in 1958 that the construction of a small organic experimental 
reactor should not necessarily preclude going ahead with an intermediate 
sized experimental prototype in 1960? 
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It would also be appreciated that in connection with the status report on the 
boiling water, pressurized water and organic reactor projects, the Commission 
would prepare estimates of cost of power from these reactors on the basis of the 
slightly enriched uranium being sold to the utility at established prices rather 
than leased on a 4 percent use charge basis. The committee, as you know, has 
received a letter from the Commission indicating that sale rather than lease 
of U™ was being considered in some instances. The committee has also re- 
ceived testimony that the sale of slightly enriched uranium might give a some- 
what different picture on the cost situation, and place natural uranium in a 
fairer competitive position. 

Representative Ho.rrretp. The contractors selected by AEC to 
carry out these studies have been notified of today’s hearings and 
representatives of those companies are present to answer questions or 
provide additional comments or information for the benefit of the 
subcommittee. 

We are glad to have the gentlemen with us this morning, and, Mr. 
McCone, you may proceed with your statement. 


STATEMENTS OF JOHN A. McCONE, CHAIRMAN, ATOMIC ENERGY 
COMMISSION; HAROLD S. VANCE AND JOHN S. GRAHAM, COM- 
MISSIONERS; A. R. LUEDECKE, GENERAL MANAGER; AND 


A. GIAMBUSSO, CHIEF, WATER REACTORS BRANCH, ATOMIC 
ENERGY COMMISSION 


Mr. McCone. Thank you, Mr. Chairman. 

I have had the opportunity to present written statements on two 
occasions in connection with hearings on the authorization bill and the 
202 hearings. Therefore, I have no further written statement to pre- 


sent to this committee. 


I have two or three announcements which I believe will be of in- 
terest to the committee, then I would like to comment briefly on these 
reports, and then I would like to have them summarized for the benefit 
of the committee by representatives of our reactor development 
division. 

First, with respect to the Kaiser ACF plant, which we told you at 
our last meeting with you we intended to proceed with as to engineer- 
ing and construction, the Site Selection Board has now reported favor- 
ably on placing this plant at Oak Ridge. I have examined the site. 
It seems to be satisfactory. It will, of course, be subject to the advice 
and comments of our Safeguards Committee, and they have been asked 
to examine the findings of the Site Selection Board. 

Representative Van Zanpr. What project are you discussing? 

Mr. McConr. The Kaiser ACF gas cooled reactor. 

We have made a decision to incorporate a 25 megawatt turbogenera- 
tor in this plant. In prior testimony, I and Dr. Pittman and others 
stated that the generating capacity might be somewhat less, for reasons 
we explained to you. However, an on-site analysis of our equipment 
at Oak Ridge proved that we had a 25 megawatt generator in surplus, 
and it could be moved into location for a very modest amount of money. 
That results in a very substantial saving. The characteristics of the 
machine are such that it will serve our purpose. Therefore, this plant 
will go forward as a 25 megawatt plant. 

Secondly, I have had a meeting with the Philadelphia Electric peo- 
ple, and they advised me that on Monday of last week, I believe, they 
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had a meeting of their group. The 52 participating companies re- 
affirmed their subscriptions, so that plan is intact. The General 
Dynamics Co. and the Bechtel Corp., who are the contractors they have 
selected, reaffirmed their fixed price arrangements, so they have advised 
me that they are ready to proceed the minute that we are given author- 
ization to proceed with this project. 

I feel, as I have expressed many times, that these two projects, linked 
together, make a very important and courageous forward step in the 
gas cooled field. I therefore hope that this committee will see fit to 
authorize both of the projects. The projects, both of them, will be 
supported by the Bureau of the Budget. I think we can get along 
with no delay and make real progress. 

We have reached a decision to place the organic moderated test 
reactor, for which we are asking authorization, at the National Re- 
actor Test Site in Idaho. We also are going to place the Army test 
reactor, for which we are asking authorization, at this site. So there 
will be two important additional test reactors placed in Idaho if these 
projects are authorized. 

It will be of interest to the committee to know that this will bring 
to 18 the reactor experiments or test reactors at the Idaho site. That 
is quite a formidable assembly of nuclear reactors. I do not think 
there is anything in the world to equal it. 

One other point of very great interest is the fact that one very 
important company has developed an interest in building on its own 
lines the high density boiling water reactor which we are proposin 
under section 110. (Refer to p. 125 for the authorization bill. 
They have asked for research and development assistance and also 
fuel assistance. We feel that if we can give this to them under the 
provisions of an unsolicited proposal, as provided in section 111, the 
taxpayer will be relieved of making a contribution to this plant or 
building it himself. 

Representative DurHam. Did you receive more than one proposal? 

Mr. McConr. We have only received one, sir. The fact is that 
it is not in the form of a definite proposal yet, because the company 
is right in the midst of working out arrangements with their local 
power commission in the State. Since those arrangements are not 
completed, they have asked that we withhold their name at this par- 
ticular time. The president of the company has been in touch with 
the Commission several times, and we have every reason to believe 
that they will go forward. It will interest you to know that they 
feel that this plant can be built in 32 months from the time that they 
issue a letter of intent to their engineers and contractors. 

Representative DurHam. Will that meet the criteria, Mr. McCone, 
in submitting proposals? 

Mr. McCone. No; this does not meet any criteria under existing 
legislation, Mr. Chairman. This would have to be handled under 
our proposed section 111. And I think that this action by this com- 
pany evidences the importance of being in a position to consider an 
unsolicited proposal and to support an unsolicited proposal, if in 
the opinion of the Commission this proposal is for a plant which 
represents an important step forward in our program. 

’ a ary amide Douruam. This is the first time we have done this, 
1s 1t not 
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Mr. McCongz. Yes, sir. This is the first time I have known it to 
be done. 

Representative DurHam. Do the legal people think you can do this? 

Mr. McConr. They think that if the section 111 in the bill is ap- 
proved by the committee and the Congress as written, it can be done. 
At least, they have expressed no opinion to the contrary to me. 

Representative Hoxirretp. The present law, of course, would not 
allow you to go ahead on that basis. You would have to submit such 
a proposal to competitive bidding, as I understand the present law. 
Under the demonstration program, I am a little bit confused on this, 
if [may say so. I will turn tothe law. 

I would like to read at this time what I believe is the pertinent part 
of the law. Itis the portion beginning: 

Before the Commission enters into any arrangement, the basis of which has 
not been previously submitted to the Joint Committee on Atomic Energy, which 
involves appropriations. * * * 

So regardless of the merits of the proposal, it would seem to me 
under existing law such procedure would not be authorized. 

Mr. McConr. I would like to ask Mr. Olson to respond to that, if 
he could. 

Mr. Otson. We feel that 111, if enacted 

Representative Houirretp. Oh, you are not talking about the law 
as it exists? 

Mr. Orson. No, sir; as we have proposed it in 111. 

Representative Van ZAnpt. I think Mr. McCone mentioned in his 
statement a moment ago section 111 of the bill now before us. 

If this language is written into law, then you have the legal author- 
ity to negotiate this project? 

Mr. McCone. That is my understanding. 

‘Representative Van Zanpr. Let me go just one step further. 

Are you satisfied with the language of sections 110 and 111 as they 
are written in the bill at the present time? 

Mr. McConr. We would like more flexibility in 110(a) than is now 
written for the simple reason that we believe that there is a very rapid 
evolutionary development going on. Possibly some of these plants, 
just as the high density boiling water reactor of which I have just 
spoken, might be better developed from the standpoint of the taxpayer 
under section 111. We would like to be able to consider other projects 
under 110(a) or 110(b). 

Representative Hosmer. Under 110(a), there is specifically listed 
“an experimental organic-cooled power reactor, an experimental low 
temperature process heat reactor, a boiling water prototype reactor, 
and a small power reactor”—I ee any of which would be de- 
signed to make a significant contribution to the achievement of eco- 
nomic power in a small-sized nuclear powerplant. 

You feel there may evolve an idea that is not in this listed category, 
and you would like some language in 110(a) which would permit the 
logical and intelligent selection of that new concept for development ? 

Mr. McConz. Yes. I would like that, without. having the wording 
such that it would remove any of these. 

Representative Hosmer. List those and say, “or other reactor 
types?” 
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Mr. McConr. Or “or other additional reactor types.” In other 
words, we have attempted to explain to the committee why we feel 
these four projects listed in 110(a) are essential building blocks in our 
program. 

Under no circumstances do we want to have any idea of retardin 
from that standpoint; but if one of these projects would be develop 
by industry, as is the case with the project I have just been speaking 
of, then we might, within the ceiling of the authority granted us under 
110(a), have room to do something else, and we would like that 
flexibility. 

Representative Duruam. Section 111 would give you that author- 
ity, would it not? With the exception of the limitation on the 
amount of money ? 

Mr. McCone. That is correct, sir. 

Representative Hoxririeip. Well, section 111 is research and de- 
velopment, is it not ? 

Mr. McCong. Yes. 

Representative Hortrretp. And section 110 is for construction ? 

Mr. McCone. Yes. 

Representative Horirretp. So you have got two different factors 
to consider. 

Mr. McConr. What I am trying to point out is that one of the 
four projects, or maybe two of the four projects, under 110(a) might 
be picked up by industry under 111. That would give us some room 
to additional projects under 110(a). We would like to have that 
flexibility. 

Representative Hoitrretp. It would also preclude the necessity of 
making a grant in those cases ? 

Mr. McConr. In the cases of the ones which were picked up by in- 
dustry under 111, we might want to make a grant on a new or different 
project, and we have hopes that two or three, which I am going to 
speak to later in the day, would come forward quite rapidly. 

Representative DurHam. It would be discretionary, in your own 
opinion ? 

Mr. McConr. In our own opinion, and, of course, with the advice 
and consent of this committee. 

Representative Van Zanpr. Mr. McCone, do I understand that this 
discretionary authority that you would like to have under this bill is 
contingent on the language as it is written now in section 111? 

Mr. McConr. Section 111 as it is written now, yes. 

Representative Van Zanpr. What about section 110? You men- 
tioned new language a moment ago. What would you like to have 
included ? 

Mr. McConr. I would like to submit language, where the substance 
of the language would be just as I mentioned to you. I would like to 
emphasize for the record and for this committee that in asking this 
flexibility, it is not that we do not want to do all of these; we intend 
to. But we might do them in a way which would permit us to do 
these four and more under the combination of sections 110 and 111. 
And that is the flexibility that we are requesting. 

Representative Durnam. You wrote this language originally for 
110 and 111, did you not? 
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Mr. McCone. That is right. There have been some developments 
since we wrote it. 

Representative Duruam. Well, I can see how that could happen. 

Representative Horirrecp. Of course, putting in that additional 
language suggested by Mr. Hosmer in 110 would be equivalent to 
giving you a blanket authorization of $30 million to do with as you 
please, without any regard to type. In other words, you could change 
your mind and pick up any type that you wanted to without coming 
to Congress for authorization. That would be the effect of it. 

Mr. McConr. That would be dependent upon the way it was writ- 
ten, sir, as I have said. We would not want language which would 
permit us to abandon one of these present types. We would like lan- 
guage so that if we had room, we could add a type. We are asking 
for permission to move forward and not to move backward or side- 
ways. 

Representative DurHam. It looks to me, Mr. Chairman, that about 
all you need, instead of a $5 million sum, is probably to increase the 
sum of money in section 111. 

Mr. McConr. We have no projects before us which would call for 
an increase in that amount of money. What is needed is a slight ad- 
ditional wording to section 110. 

Representative Durnam. You might, though, of course, with 
changing conditions and the advancement of all of these reactors, 
face that kind of a situation. 

Mr. McConz. Possibly. 

Representative Houirrerp. You have $20 million under the power 
demonstration program as it is. That is at the bottom of page 13, 
section 113. You have $5 million under section 111. And under sec- 
tion 110, you are asking for $30. You are striking out “$20 million,” 
under 113, which you already have, and you are asking for an addi- 
tional appropriation of $35 million under sections 110 and 111. 

Mr. McConz. That is correct. 

Representative Houtrretp. So you are striking out 20 and adding 
35, in effect. 

Mr. McConz. That is correct. 

Representative Horirtetp. So what it amounts to is that you are 
striking out the power demonstration program and going to the blank 
check arrangement in the other two sections. That is what you are 
ee 

Mr. McConez. I do not understand the “blank check.” We are 
identifying, under sections 110 and 111, four specific projects. 

Representative Van Zanpt. Mr. Chairman, I think the language 
suggested by my colleague from California is such that we would 
retain the types of reactors mentioned in section 110 and give you the 
flexibility to handle these projects which come to you unsolicited. 

Mr. McCone. Additional ones, yes. 

Representative Van Zanpr. Additional ones; yes. 

Representative Hortrmexp. All right. Let us get back to the study. 

Mr. McConr. Now, I would like to just briefly comment on the 
studies. I think the making of these studies was a very wise decision, 
because they are most useful, as you will see, in the rundown which 
we are going to give you. Two of them, the natural uranium heavy 
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water and the nuclear superheat, were to be presented to you on April 
1. We received those the end of February, and we transmitted them 
to you immediately, so that you had them in hand maybe 30 days in 
advance. Then we evaluated them and presented our comments on 
April 1. 

With respect to the other three, the pressurized water, the boiling 
water and the organic, they were to be presented on May 1. We re- 
ceived them the latter part of March, and we transmitted them to 
you immediately to give your staff the opportunity to review and 
study them. We have not completed our evaluation as yet and 
therefore we have not forwarded to the committee our comments; but 
we did meet your legal requirements. In fact, we had the studies in 
your hands 30 days in advance of the dates expected’ under the 
authorization. 

I feel that the contractors, the engineering companies that made 
these studies, did a very excellent job. 

Representative Horirretp. However, we should note for the record 
that the nuclear superheat study is not finished. It is not completed. 

Mr. McConr. That is correct. The nuclear superheat study is in 
two parts. It was impossible to get anyone that could complete that 
study by the date required. They have given us some very impor- 
tant information, but a further report will be forthcoming later this 
vear. 
~ As I was saying, these studies are excellent. The organizations 
that were selected worked extremely hard and did a fine job. The 
costs of the studies were somewhat less than the amounts authorized; 
so there remains some money for further studies and for further work 
in these areas. 

With that remark, I would like to suggest that General Luedecke 
and Dr. Pittman proceed with the presentation of the studies. 

I would suggest that perhaps a study be presented, and then we 
discuss that study, and then move to the next. In that way, we can 
answer questions while they are fresh in you gentlemen’s minds. 

Representative Hotirretp. That is a good way to proceed, and then 
we will not get mixed up in the different studies. 

Representative Van Zanpr. Mr. Chairman, before we get into these 
studies, I would like to ask Mr. McCone a question. 

In one of the several briefings several members of this committee 
were part of over the weekend, the question of materials research was 
mentioned. I would like to ask the chairman: How much money 
are we spending in materials research ? 

Mr. McConer. That is difficult to say exactly, but our best analysis 
of the money that we are spending in the nuclear power field—and 
by this I mean commercial power and the Army and the Navy and 
the nuclear powered aircraft and Rover and Pluto and so forth—this 
year that is about $85 to $88 million on research in the material field. 

Representative Van Zanpr. Can you break it down for us? 

Mr. McConr. Yes; it breaks down in this way: that about $45 or 
$46 million of that is in the ANP program, the nuclear powered air- 
craft and the Pluto and Rover programs. A balance of about $40 
million is distributed over the Army reactors, the Navy reactors, and 
the civilian reactors. I am now calling these from memory, but I 
have gone into this. 
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Representative Van Zanpr. In other words, better than 50 percent 
of what you are spending in the power field, which includes military, 
is going to the ANP program ? 

Mr. McCone. About 55 percent. 

Representative Van Zanpt. Fifty-five percent. Is that part of the 
program classified ? 

Mr. McCone. Yes, sir, it is, highly classified. 

Representative Van Zanpr. In other words, $40 million is declassi- 
fied and $46 million is classified. 

Mr. McCone. Some of the $40 million is classified, also; that is, the 
naval program. And I do not know just what their material research 
is. But it falls into that category. 

Representative Van Zanpr. The information developed in the ANP 
field—is it available to the AEC laboratories ?* 

Mr. McCong. It is available to the laboratories to cleared personnel ; 
yes. It is not available to the industry at large. 

Representative Van Zanpr. Do you think it should be declassified ? 

Mr. McCon:z. Yes; I do. This troubles me, because it is kind of a 
difficult problem. The projects themselves enter into our whole mili- 
tary planning and, therefore, must be classified for security reasons. 

Now I am interested that you asked this question, because what we 
are trying to do, and what I am trying to work out, is find some way 
that we can get this basic research and development work in materials 
into the public domain, so that all of the commercial programs can 
benefit from this work, and do it in a way that will not violate the 
necessary Classification of the weapons system developments that are 
going on. 

Representative Durnam. Your ANP program information is avail- 
able to the Armed Forces ¢ 

Mr. McCone. That is right. 

Representative Hosmer. Mr. Chairman, about a year and a half or 
2 years ago, Admiral Rickover told this committee that insofar as the 
naval nuclear reactors program was concerned, that information which 
pertained specifically to design and like matters is retained under 
classified status 

Mr. McCong. It is retained how? 

Representative Hosmer. Retained on a classified status; while that 
information which pertains to physics, chemistry, fundamental knowl- 
edge, is being declassified at the most rapid rate the personnel avail- 
able will allow. Is that the policy in the naval nuclear reactor 
program, or is it not? 

Mr. McConr. Yes; that is the policy. 

Representative Hosmer. Is that the policy in the ANP program? 

Mr. McConer. No, that is not the policy. 

Xepresentative Hosmer. That is not the policy in the Army re- 
actors program ? 

Mr. McCone. I cannot answer that. Their developments sub- 
stantially parallel the commercial developments, so it is not a very 
important matter in the Army reactor field. 

Representative Hosmer. The declassification matter, then, is a 
spotty affair? 

Mr. McCone. Yes. I think Admiral Rickover was very forward 
looking in the program and the policies that he determined upon. 





490 AEC AUTHORIZING LEGISLATION 


This has had something to do with our thinking with reference to 
other fields because the amount of work that they are doing, and the 
results are very impressive. Now we are talking about reactors of 
higher and higher temperature; we are bound to benefit from this 
work, and we have to get it out from under wraps. 

Representative Horirretp, The Chair would like to say that he 
concurs in your attitude toward making as much of this material 
available to industry as possible in these still restricted fields. I 
think we will get more sAvabouenand if we are not quite so tight on 
some of this basic information. 

I would like to break down, if we may, the figure of $40 million for 
military and civilian and break down the differences between those 
two programs. Your testimony was about $45 or $46 million in the 
ANP Pluto-Rover are® and $40 million in the military and civilian 
area, the reactor area. What is the proportion of military and 
civilian there? 

Mr. McCone. Dr. Pittman has just handed me some figures. 

The civilian power reactors are roughly—the sum of $16,100,000, 
plus $11,500,000, plus $1,300,000, just under $30 million. The naval 
reactors are $7,800,000, and the Army reactors $2,100,000; and, as 
I say, they are linked very closely to the civilian reactors. The mari- 
time reactors are under a million dollars. That totals $40 million. 

Now, in addition, there is $13 million, I am told by Dr. Pittman, 
$13,200,000, that the Research Division is currently spending on 
materials for research. That is applicable to civilian as well as 
military. 

tepresentative Hoxirretp. That is basic. So you are almost at $100 
million. 

Mr. McConr. This matter was the subject of a rather intense study 
by the Commission recently, because every place you turn you find 
that your developments are hanging in the balance of success in re- 
search in areas of materials. We wanted to find out just exactly 
what we were doing and what the unsolved problems were, and see 
if we could do anything to get along a little more expeditiously with 
the effort. The first thing we had to do was to carefully analyze 
what we were doing. 

Representative Dursam. Of course, in metallurgy the whole 
thing, it seems to me, should be interchangeable. It seems to me 
that if you expect to make progress, you should pool all this informa- 
tion you are gaining from all this research. 

Mr. McConr. I agree with you. 

Representative DurHam. Is that the way it is at the present time? 

Mr. McCone. No, it is not that way; but that is what we are 
going to do. 

tepresentative Durnam. It has disturbed me for quite a long 
while, because, I think we have all realized that our main problem 
is materials. Our advancements depend upon metallurgical re- 
search to a large degree. And I hope you will tie this together so 
that you will have information not in just one man’s head, but in all 
of them. 

Representative Hortrrerp. Let us get to the design study now. 

General Lurpecke. Dr. Pittman will go ahead with the presenta- 
tion, Mr. Chairman. 
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Dr. Prrrman. Sir, the first presentation that we would like to 
make, that you have asked us for, is the presentation of the nuclear 
superheat program, that is, the 59-d-14. Now this study, as we 
mentioned, when it was submitted to you by the first of April, is not 
a complete study. There has not been time: for this study to have 
been completed, and it is an interim report. The study is now going 
on, and we should have a report sometime in the early fall of this 
year. 

All of these studies are rather complicated and long, and I would 
therefore like to ask the gentleman who has been actively involved 
in the review of the study to give the presentation to you of a very 
brief rundown of what the study is and what has been involved; and 
this, gentlemen, is Mr. Giambusso, who is the Chief of our Water 
Reactors Branch. 

With your permission, sir, I would like to ask him to give you a 
brief presentation of this study. 

Representative Hoxitrretp. When did you let the contract for that 
study ¢ 

Dr. Prrrman. December 10, 1958, sir, is the date the study was 
let. 

Representative Hoririecp. In other words, it was about 3 or 4 
months after it was authorized. 

Dr. Prrrman. Yes, sir. 

Representative Hotirretp. That may be one of the reasons for the 
delay in the completion. 

Dr. Prrrman. The delay in a couple of months obviously delayed 
getting the final report. I think it would have been impossible to 
have gotten the final report at this time in any event. 

If I may, now, I will ask Mr. Giambusso to present this. Unfor- 
tunately we did not have a chance to get some of the charts he has re- 
produced in the right size. So he may have to move up close to you so 
that the committee can see it. 

Mr. Grampusso. I will ask the gentlemen of the committee if they 
can see the charts. I want to apologize to the people in the rear, here, 
= I think it is important that we move the chart up as closely as pos- 
sible. 

Before describing the results of the study, I would like to briefly 
summarize the scope of work that was assigned to the study contractor. 

The scope of work included the determination of the technical feasi- 
bility of incorporating nuclear superheat in an integral boiling nu- 
clear superheat reactor of an electrical capacity of approximately 15 
megawatts. 

In addition to determining the technical feasibility, the contractor 
was to prepare a preliminary design of the selected reactor concept, to 
determine the estimated cost, both capital and operating, to determine 
the developmental problems and the development work that would be 
required in order to permit building such a reactor, and finally, to pre- 
pare an interim hazards analysis for such a reactor. 

The concepts considered by the contractor are two in number. They 
have considered a reactor in which water would be introduced into the 
core vessel. The water would be boiled to a saturated steam condition 
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through a set of boiling fuel elements, and then the saturated steam 
would be passed through an additional set of fuel elements, referred 
to as the superheater fuel elements, where the temperature of that 
steam would be raised to a dry condition. 

Of the two concepts considered, one utilizes a standard control mech- 
anism; that is, inserting a contro] rod made up of poison material 
vertically up and down into and out of the reactor. 

The second concept is a rather novel approach in which the designer 
has used the superheated fuel elements whieh surround the boiling fuel 
elements and moved these superheated fuel elements radially inward 
and outward from the core. 

I will get into that discussion a little more. 

First, I would like to point out the features that are common to the 
two concepts under study by the contractor. The two concepts, by the 
way, are referred to as concept A and concept B (chart 1). 


Cuart I.—Design and performance data, bonus concepts A and B—General 


Total reactor thermal power megawatts_-. 
Reactor operating pressure pounds per square inch gage-- 
Reactor design pressure ee 
Temperature of steam leaving reactor degrees Fahrenheit-- 950 
Pressure of steam at turbine pounds per square inch gage- - 850 
Temperature of steam at turbine degrees Fahrenheit_- 900 
Gross electric output kilowatts.. 17, 000 
Gross cycle efficiency percent. : 
Net electric output kilowatts... —16, 500 
Fuel type J 
Pressure vessel, inside dimension 
Proasure: wousel walt thicknete oo os oo oc ice decctceees 3 inches - - 
Total steam flow pounds per hour-- 
Average steam void fraction in water 
Feed-water temperature 
Coolant circulation 
DOr GE GRIN BONN iia. iin oS 06h hess Kahn oc tiwaeeambsone 
ee SS REESE SE an La ee aN 
Diameter of containment building 
Height of containment building 115 
Design pressure of containment building 

pounds per square inch gage--_ 30 
Design temperature of containment building degrees Fahrenheit -- 240 


The total thermal power is 50 megawatts. .The operating pressure 
is 900 pounds. The steam condition entering the turbine is 850 pounds 
pressure and a 900° F. temperature. This gives a considerable amount 
of superheat. 

The gross electrical output is estimated at 17 megawatts. The effi- 
ciency is estimated to be 34 percent. The fuel used is uranium oxide, 
and the coolant circulation is a forced circulation. However, there 
is a possibility that they can use forced circulation through the boiling 
portion of the:core and natural circulation through the superheated 
section of the core. 

We have some features listed on this chart which show the differ- 
ences between concept A and concept B (chart 2). 





50 
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Cuart 2,—Differences between concepts A and B 


Boiling region Superheating region 


Fuel elements: 
Diameter of UO, pellets . 0.420. 
Cladding material . Z Stainless steel. 
Cladding thickness i 0.015, 
Diameter of clad rods do....| 0. | 0.452. 
Number of rods per assembly 36 
Number of rods per flow pass 
Assembly structural material 
Assembly dimensions 4 inches square 4 inches square. 
Core lattice 444 inches square (A)_.| 44¢ inches square (A). 
4346 inches square (B).| 4%6 inches square (B). 
84 (A)! 64 (A) 


_..-| 36 (B). 
Number of assemblies per flow path | 2. 
o Number of passes per flow path 
ore: 
Control method Vertical rods (A) 
Supplementary con- | Moving fuel (B). 


Number of assemblies in core 








Active height-_- 
Effective diameter 


Fuel loading 
Thermal power 
Average specific power 


megawatts per ton uranium-.-| 9.60 (A) 
} 15.51 (B) 


| 
Average power density in coolant | 
kilowatts per liter--| . 


U—3 content of fuel 
Total power, peak/average 


3 
Coolant flow through core gallons per minute... 
Average inlet coolant velocity....feet per second-- 
Maximum inlet coolant velocity. 


Maximum pressure drop in hottest assembly 
pounds per square inch-- : 


Average exit coolant temperature 
degrees Fahrenheit-- 
Maximum cladding surface temperature di 
Maximum fuel centerline temperature 
Average fuel surface heat flux...B.t.u./hour-foot 2....| 7 
1 


Maximum fuel surface heat flux 


Estimated fuel lifetime 
Estimated fuel lifetime 





1 Letters in parenthesis refer to reactor concept designation. 


You will note first that in both cases the fuel cladding for the fuel 
elements is zirconium alloy. For the superheat elements it is stainless 
steel. 

Now for the method of control: In concept A, which I will refer to 
as more or less the standard approach, the vertical control rods are 
used for regulating the reactor and shutting the reactor down. In 
concept B, they utilize the moving superheated fuel. These fuel ele- 
ments are hinged in brackets and are moved radially inward and out- 
ward from the core. This is a rather attractive approach, and it gives 
considerable advantages if it should prove successful in flattening 
out the neutron flux in the core and getting more neutron efficiency. 
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There is a question here, determining whether or not the radial move- 
ment of the superheated elements will be sufficient to shut the reactor 
down toa cold condition. So, therefore, the contractor is investigating 
supplementary means of control either by means of introducing a 
soluble poison or adding absorber-strip materials in the core. 

We have yet to do more work along this line to really determine the 
feasibility of utilizing this system. 

We have listed here the loading of uranium in each of the two con- 
cepts, the specific power and power density. 

Representative Duruam. What is the chief advantage of one con- 
cept over the other ? 

Mr. Giamsusso. The chief advantage of the moving superheated 
fuel element concept is, first of all, eliminating the control rod drive 
mechanisms from the top part of the core, which usually gets in the 
way when you are loading and unloading fuel elements; secondly and 
probably more important, flattening the flux in the reactor. By using 
the up and down control rods, you depress and distort the flux. 

What we are trying to get in a reactor core is essentially a level type 
of flux, with a very small peak. By introducing these vertical control 
rods, you get a dip. By using the radial inward and outward super- 
heater elements, you do not introduce this type of a dip or deflection 
of the flux in the core. 

Representative Hosmer. Are you not getting lateral variation in 
your flux at medium operating intensities ? 

Mr. GiamsBusso. You will get some small variations. We have not 
done enough work, or enough work has not yet been done on this, to 
really determine with full accuracy the detail of the flux pattern. 
However, there are indications to believe that it will give a decided 
advantage. 

In both cases, concept A and concept B, they anticipate a fuel life 
of 10,000 megawatt days per ton of uranium. However, in concept A, 
this would require about 314 years for a burnup in the boiling region, 
and in concept B slightly over 2 years in the boiling region. 

Representative DurHam. Will you get the same temperature? 

Mr. Giameusso. Yes; in both cases we will get the same temperature. 
The outlet conditions will be identical. 

I would like to mention a couple of other items that are common 
to both cases. 

First, the two concepts are being designed with the thought in mind 
that they can both be convertible to a straight boiling water reactor. 
This is being done in the event that in the future the superheated 
portion should prove to be impracticable or unfeasible or too costly. 

Secondly, the reactor vessel in this case is being designed for a 
pressure of 1,200 pounds, in order that additional experimental work 
can be performed to reach higher pressures and higher temperatures. 

Representative Hoxirrevp. Was there any recommendation by the 
people who studied this as to which one of those types should be 
carried out ? 

Mr. Grampusso. There is no firm recommendation at this time. 
They have done more work on concept B than they have on concept A. 
They state that they want to do a little more on concept A in order to 
make a valid cross-comparison between the two. There has been a 
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recommendation to undertake a certain amuont of development work, 
and I will get into that in a moment. 

I forgot to mention at the start that the name for this particular 
study is referred to by the contractor as the “bonus” study. “Bonus” 
stands for boiling nuclear superheat. 

Although, as mentioned earlier, the study has not progressed to the 
point where firm conclusions can be made, the contractor has estimated 
a research and development program for this particular reacotr. I 
will briefly run down each of the items. 

Representative Hortrretp. I think we can see them from here. Run 
through them quickly for the record, however. 

Mr. Giamepusso. All right, sir. 


Cuart 3.—Research and development 

Program Estimated cost 
Fabrication of fuel elements, assemblies, and mockups 
Heat transfer tests simulating loss of steam coolant. 
Insulation, seals, and connector development 
Radial control element development 
Fuel element performance evaluation tests_.._.c.-......_._.-.-------__- 
Water and steam separator development 
Critical experiments 
Miscellaneous 
Contengencies 


Fuel element fabrication, $60,000; loss of coolant tests, $40,000; 
insulation, seals, and connectors, $40,000; control element develop- 
ment, $80,000; fuel element performance tests, $50,000; water-steam 
separation, $50,000; critical experiments, $400,000; miscellaneous, 
$100,000 ; and contingencies, $150,000. 

Therefore, the total research and development associated with this 
project is estimated to be slightly under $970,000. 

Representative Horirrerp. Now, this is from here on; this does 
not include the $250,000 that has either been spent or committed on 
the designs to date? 

Mr. Giampusso. No, sir. 

Representative Hoxtrretp. There was $750,000 authorized, so you 
still have $500,000 in that fund. 

Mr. Griamsusso. Yes, sir. 

This chart shows the summary of all the costs that would be as- 
sociated with this particular project, as estimated by the contractor 
(chart 4). 

A summary tabulation of all costs expected to be incurred prior to 
startup of the proposed BONUS plant follows: 


Cuart 4.—BONUS cost summary 


Design study (now underway) 
Research and development 
Land and land rights 

High voltage transmission line 
Plant design and construction 
Fuel fabrication 





496 AEC AUTHORIZING LEGISLATION 


First, the design study, which is $250,000. This part we have con- 
tracted for, and, as you know, the study is underway, to be completed 
by the fall. The total estimate, $250,000. 

The research and development, which we just described, 970,000. 
The land and transmission line at a particular site selected by the 
contractor, $275,000; the detailed design and the construction of 
such a plant, $8,690,000; and the fuel fabrication for the core loading 
of this plant and using 10 percent spare fuel elements would amount 
to $800,000, giving a sum total of $10,985,000. 

Representative Horirrevp. All right. Now, this is the plan if it 
is placed in Puerto Rico? 

Mr. Grampusso. Yes, sir. 

Representative Hottrretp. And the land and transmission line item 
in there is part of the program ? 

Mr. Giampusso. Yes, sir; it is related to the particular site that they 
have in mind. 

Representative Hoxtrietp. For the benefit of the members of the 
committee that were not present yesterday, we had testimony on this 
from Dr. Zinn and Mr. Descartes, and this is additional detail. The 
testimony of Mr. Descartes was that under the agreement which has 
been made between the Puerto Rican Water Authority Resources 
and the Commission, from the beginning—and this has been going 
on now for about 3 years, we will recall—the Puerto Rican authority 
would put up approximately 10 percent of this, while the Commis- 
sion was to put up 90 percent. And, of course, the Commission would 
own the reactor and the facilities afterward. The testimony was that 
it was under this conception that the Puerto Rican Water Authority 
people moved forward. And as you will recall, this was to implement 
the suggestion of Dr. Milton Eisenhower that a training reactor be 
built in the Southern Hemisphere. 

Chairman Anperson. Yes; but there certainly was some question as 
to timing and whether or not this type of reactor was ideal for the 
Puerto Rican situation. The letter here from General Luedecke, 
dated April 1, says: 

The AEC believes that adequate justification exists for departing from the 
schedule contained in the PRWRA proposal of June 10, 1958, which states: ‘““The 
necessary research and development of critical assembly work would follow the 
design study and would be completed within 1 to 1% years.” 

What is the time schedule on this now? 

Mr. Grampusso. On the entire project, sir? Or just the design 
study? Or the research and development ? 

Chairman Anperson. I am merely quoting what is in General Lue- 
decke’s letter. If he knows what he is referring to, then I know 
what I am referring to. Then he says, “The necessary research and 
development would follow the design study and would be completed 
within 114 years.” 

Now, is the design study finished 

Mr. Giampusso. No, sir; the design study is still in continuation 
and will be completed this fall. 

Chairman Anperson. Well, now, the testimony yesterday indicated 
it was desirable to go ahead with the research nil development now. 
Is the AEC asking for the funds for research and development now ? 

Mr. Giampusso. No, sir; we have not completed the determination 
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as to whether or not we would undertake the research and develop- 
ment. If I may flip this chart [chart No.3], I can point out the areas 
in which the contractor has recommended that some research and 
development be undertaken. 

These are essentially the first four items here, the fuel element 
fabrication, the loss of coolant tests, insulating seals and connectors 
investigations, and control element development. 

Chairman Anperson. Will you tell us where the project is? That is 
what we would like to know. The statement of Mr. Descartes yes- 
terday would indicate that he is ready to go right ahead and thinks 
we ought to go right ahead. This letter from General Luedecke 
would indicate that the AEC thinks we ought not to go ahead. 

Mr. Grampusso. Sir, the project stands at this particular point: The 
contractor has done 2 months of study work, essentially laying out con- 
cepts. There is a good deal of study and design work yet to be done 
to determine on a feasibility basis whether it was worthwhile to move 
further. We intend to continue with the study until we get sufficient 
oe as to permit us to determine what course of action should be 
taken. 

Mr. Ramey. We had testimony yesterday that it was possible, if the 
research and development work were pursued along with the comple- 
tion of your design, that this November, or at the latest January 1, 
1960, a determination could be made to go ahead with detailed design 
and construction, which could be authorized, therefore, in this session. 
Otherwise, you would be putting the project back, wherever it was 
built, another year and a half so far as construction is concerned. 

Representative Hotirrecp. Dr. Pittman, I think at this point you 
would like to comment. 

Dr. Prrrman. Yes, sir; I would like like to comment, not in specific 
detail as he has it on the board, but in generalities, about the program. 

Our plan is, in addition to carrying out the study that is now under- 
way with the Puerto Rican Authority with Dr. Zinn working with 
them, to carry out the research and development work on the experi- 
mental boiling water reactor at Argonne and the Borax—5 reactor, 
which will be constructed in 1960 at Idaho Falls, money for which is 
available in the Commission’s basic 1960 program. 

In addition to this, there will be a fuel element development pro- 
gram, because one of the most important things that you need to do in 
order to make the nuclear superheat work is to have a fuel element that 
will withstand the conditions of the steam that goes into that section 
of the reactor. 

We will have research and development work going on on the fuel 
elements that are necessary for this type of work. 

In addition to this, as we, I think, have told you, we recently have 
put out an invitation for a proposal the purpose of which is to get a 
contractor to consolidate all of the efforts that are being carried out in 
nuclear superheat—the Northern States effort, the Pureto Rican study 
that is going on, the work that is going on and that will go on at 
Argonne and at the Borax reactor. This contractor shall be in a posi- 
tion to take on some of the developmental programs that are necessary 
to be carried out, some of which were outlined here. 

This proposal is due, I think, on April 20. The proposal should 
be in. We will evaluate those as soon as they come in. We do have, 
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therefore, sir, an integrated research and development and design 
study program, which, within the next—I cannot predict on how 
long it takes to get research and development, but I think at some 
time within the next year there should be answers to the questions that 
would allow us to determine whether or not nuclear superheat is what 
we think it is; namely, one of the basic important keystones of the boil- 
ing water system, and the extent to which we should go ahead, the 
size of the reactor that should be built, whether it be a 50 megawatt 
prototype or the 17 or 18 megawatt reactor we are talking about here. 

That, sir, is as best I can outline in a few sentences the program 
for nuclear superheat. 

Chairman AnpErson. Can you outline it by a few dates? The dates 
might help more than the sentences. There is a sentence in this report 
which says: “The appropriate time to undertake the required research 
and development is at the conclusion of the feasibility study.” And 
you have just been talking about a contract that is going to be entered 
into based on proposals due to be received on April 20, which is 6 days 
away. The testimony yesterday was that the feasibility study woe 
not be finished until November. The letter says, “Don’t start one 
until the feasibility study is ended.” What is the schedule? 

Dr. Pirrman. Sir, the schedule is that we, of course, are doing re- 
search and development work right now on fuel elements that will be 
of interest to you. 

Chairman ANnprerson. Then General Luedecke did not know what 
he was talking about in this letter ? 

Dr. Prrrman. I certainly do not think that is the case at all. 

Chairman Anprerson. Then what can we conclude? Here is General 
Luedecke writing us in answer to our questions, and he says that the 
research and development is going to take a year and a half and will 
follow the design study. “The appropriate time, as we undertake 
the required research and development, is at the conclusion of the 
feasibility study.” Has the feasibility study been concluded ? 

Dr. Pirrman. No, sir. 

Chairman ANnperson. Will it be concluded about November, as we 
now see it ? 

Dr. Prrrman. Yes. 

Chairman Anperson. Will the research then start about November ? 

Dr. Prrrman. Sir, there are two types of research and development 
that have to be done on any plant that is constructed. One is the 
basic research and development that applies to the concept as a whole. 
We have to do that. We are doing it. The boiling water work at 
Argonne and the Borax work will be carried out. The work that 
General Luedecke was talking about there is the work that has to be 
done for the specific plant after the feasibility of the specific plant is 
determined. 
ee Awnperson. Did you not get some money for a specific 
job? 

Dr. Prrrman. We had $750,000. 

Chairman Anperson. That is specific. That is not general, is it? 

Dr. Prrrman. That is right, sir. 

Mr. Ramey. Does it include research and development ? 

Dr. Prrrman. It certainly includes research and development, and 
that money can be included for research and development, where 
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the point comes that we are doing research and development for a 
specific plant. Every bit of that has to be done before this concept 
can be built in Puerto Rico or anywhere else. 

Representative Horirreip. Could the Chair clarify his understand- 
ing of this situation ? 

It seems that we have started a program in conjunction with the 
Puerto Rican Water Authority people, and we have gone along on 
it to an expense in the study of around $250,000 expended. There is 
certain research and development work which is to be done follow- 
ing that, and that will be in order very shortly. 

We have now decided to remove that additional work. You are 
canceling out the Puerto Rican project and sending the research and 
development work into several different phases of the program? 

Is that substantially correct ? 

Dr. Prrrman. I think, sir, it is more a question that we are trying 
to consolidate the programs that we have underway and have planned 
into an integrated research and development study and evaluation 
program on nuclear superheat. 

Representative Horirreip. I am not being critical. I am trying to 
understand. You are transferring the work from the contractor. 
That is the work that the contractor, General Nuclear Engineering 
Group, had planned to proceed with. 

You are transferring the proposed work from that company to the 
Northern States operation and other laboratories; correct ? 

Dr. Prrrman. Not quite, sir. 

The Northern States work is a separate amount of money that has 
been authorized for the specific project, the Northern States project. 
There is $214 million that we are spending with Northern States in 
developing that particular nuclear superheat unit that they are plac- 
ing in their reactor. 

That is not the same reactor that is under study by Dr. Zinn. 

Representative Horirrevp. If that isn’t the same project, then the 
work would still need to be done on this project if we go forward? 

Dr. Prrrman. Where? The place where this work will be done 
if we go forward with this project will certainly be—a good bit of 
it will be done in our own laboratories. But in addition work will 
be done on this project if it goes forward in the laboratories of whom- 
ever is the successful proposer under the invitation that we have out 
now. 

I am certain that Dr. Zinn and his group are interested in this invi- 
tation. I hope they will submit a proposal under this invitation. 

Representative Hortrrexp. Is the effect of this to cancel the Puerto 
Rican project ? 

Dr. Prrrman. No, sir. 

Mr. McConr. Maybe I can clarify this because I think we are 
talking about two different things. In the first place I would like to 
say that it is my opinion and I think that my fellow Commissioners 
agree with me that the successful development of nuclear superheat 
is the hard core of the future, the boiling reactor. 

Representative Hoxirretp. I think the committee agrees on that. 

Mr. McConer. Therefore, we must get along with it just as fast as 
we can and just as positively as we can. 

Now, what we are going to do is this. 








500 AEC AUTHORIZING LEGISLATION 





We are going to continue this study that Dr. Zinn is doing for us. 
And he is doing it in a very able way. 

We are very happy with the results. 

We are going to bring that to a point where we can advance the 
completion of the study and the necessary research and development 
to support the study, and to develop the conceptual designs of a 
plant to make the selection between his plan A and his plan B, and 
to design into a plant what is necessary to develop the materials and 
the cost. 

At that time we will know whether we want to build the plant or 
not. 

We will come before this committee and ask for authorization to 
build it. This is going to take about a year in my opinion. 

Now, in some fields it is going to take longer. Some a little less. 
But I would just set aside a year to do these things. 

This brings up the question of where you are going to build the 
lant. We don’t know. There is an obligation to Puerto Rico. We 
feel that obligation, and we are going to recognize that obligation. 
But it depends whether an advance type of a super—nuclear super- 
heat should go into Puerto Rico with the time required to develop it 
and build it or whether Puerto Rico’s purposes would be better served 
by building a low-cost dependable demonstration reactor, I am not 
prepared to say at this time. 

I think there is some question about putting these new exotic plants 
out in distant points. You know my views in that regard. 

And I think that this committee very largely agreed that if a plant 
was to be built at Chugach, it should be something of a dependable 
known type. 

Now, this is the project that we have contracted through Puerto 
Rico and they in turn, Dr. Zinn. We want to advance that. We 
want to see everything that is in it. And we hope it will lead to a 
plant. It may be in Puerto Rico. It may be elsewhere. 

Representative Hotirretp. The one difference as I see it is that you 
are inaugurating that in place of the Commission going ahead as 
originally planned and negotiating a contract with the Nuclear Engi- 
neering group and the Puerto Rican group, to go ahead and develop 
this with Commission funds; you are now going to put it out to bids; 
and it may go elsewhere. 

Mr. McCone. This is another step. But first let me dispose of 
Puerto Rico. 

There is a long background with Puerto Rico. 

Representative HorirreLp. We realize that. 

Mr. McConge. I don’t know all of it. 

Representative Horirretp. The committee, of course, did not pro- 
pose this originality. It was proposed by the Commission to the 
committee. 

And, of course, once having gone over 2 or 3 years of work with these 
people and raising their hopes, you might say, and they having spent 
a great deal of time and money in it, it is a matter of a great deal of 
importance that if the original idea that was presented, which was 
based upon hemispheric development and training by having the re- 
actor in a Latin speaking country, if there was any value to—if there 
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were any hopes built up on that basis, then it seems we are obligated 
to consider this at least in relation to the future of this program. 

If the program is going to be taken away from Puerto Rico—maybe 
it should—I don’t know—then, has due consideration been given to the 
effect that this might have upon our hemispheric relations ? 

Mr. McCone. We are not going to do anything to adversely affect 
our hemispheric relations. But there is one thing I do think. And 
that is that the reactor that we put down there should be of a concept 
that will prove useful to Puerto Rico and useful in our hemispheric 
relations and not one that is so advanced and so exotic, to use the 
term, that it might be discouraging to them. 

Another thing I would like to point out is that I have gone through 
a lot of the negotiations on Puerto Rico. 

But 9 to 1 isn’t a very good ratio in my mind. I am not satisfied 
with that kind of an arrangement. 

Representative Horirtetp. This may be true. The committee may 
not have been satisfied with it to begin with. 

But the point is that the AEC made that agreement. And upon 
that agreement, the committee went ahead even though some of us very 
reluctantly, we went ahead with the project at the time. 

Now, we find ourselves in the position, both the Commission and 
the committee, of having certainly made agreements and presentations 
and commitments to these people. 

Now, I am just trying to find out the facts on this thing. And it 
seems from the presentation yesterday that Mr. Descartes was very 
much in mind of going ahead. They have pinned a great deal of 
their hopes on this project. Are we doing quite the fair thing in 
carrying this strictly on a financial basis and going back, you might 
say, upon the commitments that the Commission and the committee 
have made? Maybe it is necessary, but it seems to me that is to a 
certain extent what we are doing, Mr. Chairman. 

Representative Hosmer. I would like to point out that this whole 
matter was spoken of when we wrote up the report on the thing last 
year in regard to this study. 

It says: 

It is the Joint Committee’s intention that this design study does not constitute 
a commitment for either construction or location of such a proposed reactor. 

There is no basis for anybody to get themselves—to get their heart 
broken if this thing doesn’t go down there. Because it was recognized 
when it was authorized that it was indeed a matter of contingency 
whether this was suitable from its own difficulties or from other stand- 
points for location in this particular area. 

Representative Horirrecp. Well, I would have to say that the 
gentleman is not familiar with the background of this Puerto Rican 
reactor. And for his enlightement, I will point out a few facts. 

Dr. Milton Eisenhower, I believe in 1957, made a speech 

Representative Hosmer. I don’t want to argue about it. I just 
wanted to read what was in the document of this committee which 
authorized the weg 

Representative Horrrrecp. He made a speech in which he suggested 
the building of a reactor in South America for training purposes. It 
was finally decided that the reactor should be built in Puerto Rico. 
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And it was passed by the committee and we had all kinds of testimony 
on this. 

While we don’t write everything into the law, this is the background. 

Now, I am trying to analyze what we are doing here. If we are 
going to build up the hopes of one of our areas such as Puerto Rico 
and have them spend their money in the hope of getting a project and 
then suddenly we take it away from them, I am just asking the Chair- 
man has the ‘effect upon our relations with the Puerto Rican people 
and the people in South America been considered in this change of 

lans? 

Mr. McConer. May I answer that in this way. My answer is most 
certainly, it has been taken into very serious consideration. We are 
deeply cognizant of the interests of Mr. Descartes and his organization. 
And I think the building of a reactor in Puerto Rico will be a good 
thing to do. 

I would like to see it done. I would like to reserve two things. One 
is the question of whether highly advanced and exotic superheat, a 
nuclear superheat reactor, should probably be placed in Puerto Rico 
for the purposes that we are building the reactor down there for. 

And secondly 

Representative Hoxrrre.p. Well, of course the Chairman knows that 
while he designates this as being an exotic type of reactor that it is 
designed to be operated as a regular type of reactor and the superheat 
part can be divorced from it very much as the Seawolf reactor was. 

So it can be, I think, described as exotic if used with the superheat 
section of the reactor. 

But if that should fail, it would be operated normally with the basic 
part of the reactor. 

I believe that is the design. 

Mr. McCone. I realize that. I think that we are putting a re- 
actor in Puerto Rico for the purpose of demonstrating this art to for- 
eign countries, and particularly vatin Americans. 

‘It would make the best demonstration if we put something in there 
that we knew well was not going to fail. That is my point. 

Representative Duruam. Suppose the design study comes up with 
no recommendation for the so-called bonus part of this A and B. 

What effect would that have on going forward with the type of re- 
actor such as this in Puerto Rico. 

I mean forgetting about the bonus; if that fails to materalize in the 
final study. 

Mr. McConr. That probably would be the thing that we would want 
to do, then. We would want to build a dependable boiling water 
reactor. 

Representative DurHam. That is what you wind up with. 

Mr. McConz. That is exactly right. 

Representative Hotirretp. Mr. Van Zandt. 

Represenative Van Zanpr. What do we have at the present time in 
Puerto Rico in the way of a research reactor ? 

Mr. McCone. Let Mr. Graham, who was down there, answer that 
question. 

Mr. Granam. Mr. Van Zandt, I was down i in Puerto Rico in July 
of 1958 for ground breaking ceremonies in connection with the 
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research reactor being constructed at the west end of the island under 
the sponsorship of the University of Puerto Rico. 

I think it is what we would call an A. & M. type of college. The 
reactor is being built on land adjoining the university made available, 
I believe, by the agricultural experiment station. 

I have not been there since then, sir, and cannot report to you on 
the progress of the construction. 

I believe the amount of money involved was $3% million. But it is 
a research laboratory and reactor project, sir. 

Representative Van Zanpr. Is it not true, Commissioner, that 
around this reactor and laboratory plans have been perfected to build 
an atomic energy institute for Latin America ? 

Mr. Granam. Yes, sir. That is their plan. 

Representative VAN Zanpt. For training purposes. 

Mr. Granam. Yes, sir. 

Representative Van Zanpr. Where does this new reactor fit in? 

Mr. Granam. Sir, last July in flying over the area with Mr. Descartes 
and others from water resources board and from the university, we 
were shown a possible location for this power reactor which seemed 
to me to be sort of the southwest portion of the island. 

It was on a sand spit. This was one possible location. 

Representative Horirretp. Far removed from the training reactor? 

Mr. Granam. A few miles, sir. Generally speaking, I would say 
that the training reactor site would be about in the middle of the very 
westernmost portion of the island. 

Representative Honirrerp. Well, in your opinion, Mr. Graham, 
would the building of this $314 million training reactor fulfill the 
purpose which was originally advanced of furnishing certain training 
to the Latin American countries? Or is the power reactor—was the 
power reactor part of that program originally? And can that pro- 
gram be carried on without the power reactor ? 

I am just trying to differentiate between our moral commitment, you 
might say, and the business procedures. 

Mr. Granam. Mr. Chairman, as you know I am almost a freshman 
member of the Commission and not familiar, except by hearsay, with 
the interests which you have just described. But it was my under- 
standing that originally there were to be two portions of the program. 

The first is the research reactor and laboratories which I have just 
described, and the second portion would be a power reactor. 

It is the power reactor which I have just mentioned as being located 
on one possible site at the very southwest portion of the island on a 
sand spit. 

I have later understood that an alternate site is being looked at 
which is very much closer to the location of the research reactor. 
I could describe that as being about halfway between the very south- 
ernmost portion of the island and the Ramey Air Force Base up on 
the north side. 

So this alternate site for a power reactor would be very much closer 
than any site that we were talking about at that time. 

Now, returning to Mr. Van Zandt’s question, it was my understand- 
ing that this was to be a twofold package deal, if you wish to put it 
that way. If I may repeat what I think the chairman has just cited, 
we do recognize that there is a commitment, or a moral obligation, or 
whatever you wish to call it, to go ahead with a power reactor in Puerto 
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Rico. What the chairman has said is that he is reserving, subject. to 
further consideration, only two points: 

(a) As to whether this particular nuclear superheat would be the 
correct one and (0) if not, perhaps some other one. 

Chairman Anperson. I wonder if I could ask here; on this facility 
which I understood you to say was going to cost $314 million, am I 
wrong in believing that the reactor there was similar to the reactors 
which we have been, let us say, giving away in various other parts of 
the world and the cost is only a fraction of that ? 

Maybe 10 or 15 percent of that ? 

Aren’t you talking about the cost of the whole laboratory and all 
the other things we are going to do down there and not the cost of the 
reactor at all? 

Mr. Granam. I think you are correct, sir. And I think Mr. Holi- 
field or Mr. Van Zandt corrected me on that. 

Chairman ANpgerson. The two things were not at all tied together, 
were they ? 

Didn’t the power reactor come as a result of the speech by Dr. Milton 
Eisenhower saying there ought to be some sort of power facilities in 
the Latin American countries ? 

Let me see if my history of it is about right. Didn’t the Atomic 
Energy Commission ask us to build the $10 million reactor, and the 
Joint Committee took it out because it was an ordinary type of reactor 
that wouldn’t advance the art at all? 

Didn’t Puerto Rico then go to Dr. Zinn and his group and persuade 
them to design a type that was somewhat different ? 

I don’t think “exotic” might be quite correct. 

But something like that. 

Then the Commission brought us the superheat reactor which the 
committee then approved? Isn’t that the way we got to the super- 
heat, not because of the desire of the Puerto Ricans or anybody else, 
but the refusal to build something that was not advanced and did 
not advance the art ? 

Mr. Granam. Senator, if I may repeat, I do not know any of the 
background from personal experience. I am relatively new on the 
Commission. I am sure your memory of the history of this is correct. 

Chairman Anprerson. It seems it was something hke that. Iam not 
trying to question whether you do or don’t build. 

What I would like to know is whether you contemplated. It would 
look as if the decision not to go ahead with the research and develop- 
ment would in a way take it away from General Nuclear Engineering 
and give it to whoever is the lucky bidder on the 20th day of April. 

And I would hazard a guess who that is going to be. 

Mr. Granam. I think the chairman can answer you, sir. 

Senator Gore. Mr. Chairman, I have felt that the selecting of a 
location solely on the basis of inter-American affairs is of questionable 
merit. If we are to have a real advancement of the art it matters not 
to me whether it is located in Puerto Rico or some other place. 

But if we are to spend several million dollars merel ause we 
fancy we must locate the reactor at a place where Spanish is spoken, 
it seems that it would be highly questionable. I hope that if a plant 
is to be built that it will be one calculated to make a significant con- 
tribution to the art of atomic power. 
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Chairman Anperson. Could I say there that I agree with this last 
statement. 

And I think I find myself, although I am not really sure, in agree- 
ment with what the Chairman has said. I want to see a superheat 
nuclear plant constructed. I feel a little bit as I did about the 
Chugach reactor. 

I thought it was a little advanced to have it that far away from 
some of the things we were trying to do. The Chairman will recall 
I didn’t criticize in any way the decision to change the Chugach 
situation. 

Now, if we should build in Puerto Rico a reactor, then I would be 
happy to have a recommendation from the Atomic Energy Com- 
mission as to what kind it should be. I am only trying to say that I 
am confused by these various things. 

If we are going ahead and building a reactor promptly in Puerto 
Rico, then maybe we ought to know what it is. 

If we are going to make sure that the type we build is something 
that is provable, then of course we should go on, it seems, with the 
study that Dr. Zinn and his associates have made. And when you are 
satisfied as to the feasibility, you might then come back to the com- 
mittee and ask for authority to construct. 

I hope I am not giving you the impression that I think you ought 
to build something that you don’t believe in. 

Mr. McCone. I think we are in complete agreement, Senator Ander- 
son. Your history of this background and your recollection of it is 
exactly right. 

Dr. Milton Eisenhower did inject the idea of a power reactor in 


Puerto Rico in a speech in September 1956, and it was reported in 
the paper with this comment: 


The Government of Puerto Rico is deeply grateful to Dr. Milton Bisenhower 
for his statement that the U.S. Atomic Energy Commission will cooperate with 
Puerto Rico in the installation of a nuclear powerplant of 20,000 kilowatts. 
Now, following that a project was brought before you. It was not 
considered favorably by this committee for two reasons: 

(1) The AKC did not define it with sufficient clarity so that it 
was acceptable to you, and 

(2) It did not in your opinion represent an advance in the art. 

Then, Dr. Zinn’s study of this superheat reactor came up. And 
this was the subject of an authorization last year. This was an 
authorization to make the study and without commitment to construct 
the reactor in Puerto Rico or anywhere else. 

When we contracted with the Puerto Rico Water Authority in a 
letter dated November 14, the General Manager advised the Puerto 
Rico people and the Mr. Descartes as follows: 

The decision as to whether the Commission will ask for authorization in fiscal 
1960 to proceed with the construction and operation of nuclear superheat reactor 


in Puerto Rico must, of course, be based on the results of the design study and 
an analysis of our overall reactor program at the time. 


In a letter on the same day to the staff of the Joint Committee, the 
General Manager stated : 


The Commission has notified the Puerto Rico Water Authority that pending 
such a decision there is no commitment on the part of the Commission with 
respect to the construction and operation of a reactor plant. 
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And this means the one that is covered by this study in Puerto Rico. 


Consistent with this position, the Commission has authorized by project 
591-14, to bear the full cost of the design study. 


Now, I would like to repeat that this is an important area to move 
forward in. And, therefore, while we do have some proposals coming 
in on April 20, to look at the whole broad concept. 

And they are not in any way going to affect the steps that I have 
outlined will be taken by the Commission and with Dr. Zinn in con- 
nection with the work that he has already done and which is being 
reported to you. 

Chairman Anperson. I think that is a very useful statement, Mr. 
Chairman. And this proposal that is going to come in on April 20 
will not in any way close the door on Dr. Zinn and his associates in 
trying to plan this superheat plant. 

[think that is a ver y useful statement. 

Mr. McCone. That is correct. And that is our intention, and that 
is what we are going to do. 

And TI hope quite » aside from all the other studies that by the time 
Dr. Zinn’s study, the research, the estimating, the conceptual designs 
and so forth is ¢ ompleted—and I say it will take a year—that we can 
lay before you for your consider ation a sensible program in this area. 
That is one of the things we are going to do. 

Hopefully, we will have other things coming out of the April 20 
study, because this is a big subject. And as I say, it is the hard core 
of the future of the water reactor. 

Now, if I may, Mr. Chairman, I would like to talk to Senator Gore’s 
point. I think that advances—demonstrating advances in reactor 
technology or the nuclear reactor field can come in two ways. 

One; it can come as scientific adoption and the proving out of 
scientific advances such as nuclear superheat and any number of 
others. 

The other is just demonstrating solid economies and operating 
results. 

I think both represent real advances. I think that a small reactor 
that is built economically and will produce relatively cheap power 
represents a fine advance in this nuclear power business, just as the 
demonstration of nuclear superheat which brings into a "reactor this 
new technology represents a fine advance. 

I just would like to record that as my viewpoint on what is the 
advance that we are seeking; what are the areas of advance, let me s say. 

Senator Gore. Which brings up the question of the size of the 
plant and the economics of the plant. 

It has been my view that the small-scale plant was but an inter- 
mediate step, perhaps a necessary one, to the ultimate construction 
of larger-scale plants where the economic breakthroughs will more 
pr obably occur. 

Would you give an indication—or maybe you have—if it is decided 
to build this plant, as to the size you have in mind? ? 

Mr. McCone. I didn’t get the question, sir. I am sorry. 

Senator Gorr. The kilowatt capacity, the size of the plant that 
you have in mind, if you build one in Puerto Rico. 

Mr. McCone. I haven’t anything definitely in mind. Plants of a 
prototype size will demonstrate tec *hnology that will be—that can be 
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interpreted as breakthroughs and will open the way for economically 
large plants. 

In quite another field, we have to exhaust the possibility of the 
economics of small plants themselves, because there is a great need 
for small plants. And I am not satisfied with the answer that this 
nuclear power business is exclusively applicable only to large plants. 

I testified the last time that I was here on the hope that we have | 
from the very great progress with the EBWR out in Argonne, and I 
spoke to it a week ago today in New Orleans. 

So we are kind of looking with optimism on two fronts here. 

Senator Gore. Well an efficient small-scale plant, or even a reason- 
ably efficient economic small-scale plant, would offer great possibilities 
for export for use in isolated areas, for areas with small power re- 
quirements. For a significant contribution to industrial energy in 
this country however, I think it has very limited usefulness. 

Mr. McConr. I agree with you completely in that statement. 

Representative Houirmip. The Chair understands that research 
and development work will go forward on the nuclear superheat type 
of reactor in the Government’s laboratories and later on when you 
get to the point where experimental facilities are going to be built, or 
a reactor is going to be built, that there will be an invitation to bid 
at that time in which all industry will participate. 

Am I correct in that analysis; applied to the nuclear superheat? 

Mr. McConr. That is correct. 

I would like to add, however, that in this research program that 
is going forward will be the building of the Borax-5 as a nuclear 
superheat plant. 

That is now going forward and in the hands of the Argonne 
Laboratory. 

Representative Horrrrecp. Any further questions on this project? 

Do we have a contractor in the room ? 

Dr. Zinn, did you have any comment to make? You were before 
us in executive session yesterday. And the AEC had a representa- 
tive there, as you remember. 

Dr. Zinn. I would like to make some comments on what I have 
heard this morning. 

Representative Hoxtrterp. All right. 


STATEMENT OF DR. WALTER ZINN, PRESIDENT, GENERAL 
NUCLEAR ENGINEERING CORP. 


Dr. Zinn. My name is Walter Zinn. I am president of the Gen- 
eral Nuclear Engineering Corp., whose work was described here by 
Mr. Giambusso and Dr. Pittman. 

I would like to comment on some of the statements that have been 
made this morning. I would like first of all to undertake a small ex- 
position of the word “exotic.” 

I believe the committee knows, I believe the Chairman of the Com- 
mission knows, that a number of reactors have been built and oper- 
ated under my supervision. Some of these may have been called 
“exotic,” but I don’t think any of them turned out to be unreliable; 


therefore, I don’t want the word “exotic” and the word “unreliable” 
to be considered synonymous. 
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There is absolutely no chance that my company would design a 
reactor for installation in Puerto Rico or anywhere else which would 
turn out to be unreliable. We are not amateurs at this business, and 
we have no sympathy for machines that are built in an unreliable 
fashion. 

Our concept of a superheat reactor is one which can be operated in 
a normal manner for reactors. I might point out that you already 
have a great number of pushbuttons on the control panel of a reactor. 
There will just be another one labeled “superheat”: You push it and 
the reactor will operate in a superheating fashion. This is what the 
design study is meant to accomplish. There are problems having to 
do with reactor physics that have to be solved. We have solved some 
of these. The answers have come out rather favorably. Therefore, 
I am willing to state emphatically that we have no intention what- 
soever that a superheating reactor designed by our company can be 

called unreliable. You can call it exotic if you wish. 

The second point I wish to refer to concerns how our company got 
into this particular project. 

It came about as the result of a specific request from the Puerto 
Rico Water Resources Authority to us to please suggest a reactor, 
preferably a boiling water reactor, with improvements or advance- 
ments. We considered a great number of proposed improvements, 
including the possibility of high density of power generation which the 
chairman has referred to, 

I believed then—that was over 1 year ago—and I believe now that 
high-power density is a part of the natural evolution in boiling water 
reactors. Even the reactor that was described this morning, called 
concept B, is at a power density of almost 50 kilowatts per liter, which 
is over three times what you have inthe EWBR at Argonne. There- 
fore it is an improvement in boiling water reactor technology. But 
I consider nuclear superheat as something that is in addition to this 
kind of natural development. It should not surprise anybody because, 
after all, the steam power business has been dealing with superheat 
for very many years. It is expected in plants which produce steam 
that the steam be superheated, and it is a necessary development of 
the water reactor technology in this country. And I may say it is a 
necessary development for water reactor technology i in other countries, 
notably Russia, where they already have well-developed plans for 
nuclear superheat in one of their reactors. 

Representative Hotirietp. What information can you give in re- 

gard to the development of nuclear superheat in the Soviet Union ? 

Dr. Zinn. What I heard at the Geneva Conference was that they 
are building a 100-megawatt electrical reactor, several of them, as a 
matter of fact, in which steam at a pressure of 1,520 pounds per square 
inch and temperature of 958° Fahrenheit will be produced. 

This is superheated steam about the quality of what you would use 
in a good steamplant. 

Representative Horirrmip. That is using nuclear superheat rather 
than conventional fuel for superheating ? 

Dr. Zinn. Yes. 

They were using integral superheat in the same reactor in which 
the water was boiling. “It is quite a different reactor from the one 
we have been discussing this morning. 
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The third point I wish to make is that our company has suggested 
that certain research and development be implemented now, because 
we feel that before 1 year has passed we will have some results in 
research and development which will enable us to make a sensible and 
reasonable decision that one should build a nuclear superheating 
reactor of this type. 

I want to make a plea for a reactor which is built in a power net- 
work and which will be operated in a system, because it is only by 
such experience that one really realizes how well or how badly a new 
feature fits into the business. 

I know of the plan to build a Borax reactor with superheat—and I 
believe that you realize I have had some experience with Borax experi- 
ments. But that is not the same thing as slates underway a program 
and a plan to build a powerplant which is going to be around for a con- 
siderable length of time and which incorporates this new feature. 

I would say that the reactor that we are planning—for which we 
are making this study—is in the same relationship to the Borax experi- 
ment being planned by the Commission as the EBWR was in relation 
to the Borax experiments which preceded it. They go hand in hand. 

The EBWR is rather a finished looking powerplant. The Borax 
experiments necessarily look like experiments and are handled accord- 
ingly. I am hopeful that these reactor experiments—which is what 
the EBWR is, and to some extent what the reactor we are proposing 
would be—would be operated steadily and continuously in order to 
get operating experience with the necessary experimental period 
limited to the initial startup period. And during that initial startup 
period, one would find out the extent to which the superheating part 
of the machine would work—the extent to which it would be successful. 
Then would follow the long-term operation to learn the effects, which 
are only to be obtained by long-term operation. These have to do with 
radioactive contamination and so on. You don’t get these by a few 
months of experimentation. You get them by long-term operation 
and maintenance of the plant. 

_ Representative Hoiriexp. Is it your technical judgment that the 
time for research and development is immediately here; and, if so, 
why? The second part of my question, or third part maybe, is: If a 
delay in waiting for additional design studies of 1 year occurs, would 
that in your opinion delay experimental research and development 
work which could be done now ? 

Dr. Zinn. I believe that we can start research and development now, 
and I believe that is the opinion of the Atomic Energy Commission; 
otherwise they would not be asking for a program along that line. 

It is clear that an attempt must be made in our country to add super- 
heat to our water reactors. There are problems having to do with 
materials, again, mostly, and some of these problems are not going to 
be solved overnight. The earlier we start on them the better off we 
are. 

Representative Hotirreip. Now, there is general research and devel- 
opment in the fuel field and in other fields which are now being 
carried on in Government laboratories and in other projects which 
would be applicable to your design project, is there not? 
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Dr. Zinn. I don’t know of any that is directly applicable. But I 
assume there is in the laboratories of the contractor for the Northern 
States Power Co. 


I am not familiar with what they are doing. I don’t know of any 
other work, however, that is being done. 

Representative Horirrecp. You believe, on the other hand, that 
there is research and development specific to your project which is not 
being done and which needs to be done immediately ! 

Dr. Zrxn. Yes. The things which we have suggested as being 
necessary to undertake soon apply specifically to the particular de- 
sign. They are not general. 

Representative Horirrecp. Any further questions / 

(No response. ) 

Representative Horirretp. Thank you for your statement, Dr. Zinn. 

We will adjourn. We may be a little bit late. We have an execu- 
tive session on some legislation that we wish to report out in the com- 
mittee at 1:30. 

So let us say that we will reconvene here at 2:30. 

(Additional information received from the Puerto Rico Water 
Resources Authority on the nuclear superheat project is contained in 
the attached letter :) 


COMMONWEALTH OF PUERTO RICO, 
PuERTO Rico WATER RESOURCES AUTHORITY, 
San Juan, P.R., May 6, 1959. 
Hon. CHET HOLIrFIeLp, 
Chairman, Subcommittee on Legislation, Joint Committee on Atomic Energy, 
U.S. Capitol, Washington, D.C. 

Dear Mr. Howirretp: This is in response to your request for additional in- 
formation concerning the Puerto Rico Water Resources Authority nuclear 
superheat project. 

You will recall that the possibility of a nuclear power project in Puerto Rico 
was originally discussed with us by the Atomic Energy Commission in 1956. 
The following year the Commission submitted an authorization request for a 
power reactor in Puerto Rico, which was not authorized because of the indefi- 
niteness of the concept of the proposed project at that time and the Joint 
Committee’s concern that the project in tha form would not contribute to an 
advance in the art. Thereafter the Commission encouraged the water resources 
authority to explore various types of reactors which might be suitable for the 
authority’s system and suggested that PRWRA take the initiative in making 
a proposal covering a specific concept which would make a contribution to the 
Commission’s reactor program. The details of PRWRA’s efforts to develop 
a proposal which would meet such objectives were covered by me in the testi- 
mony which I gave before your subcommittee on April 18, 1959. 

Since 1956 the water resources authority has expended approximately $150,- 
000 of its own funds in carrying out what the authority believed to be a common 
objective or goal of both the Atomic Energy Commission and the authority. 
These funds have been used for the training of personnel, site surveys, consulta- 
tions with experts in the field of nuclear power, assignment of PRWRA per- 
sonnel to the design study work being performed by General Nuclear Engineer- 
ing Corp., and various other activities related to this work. This estimate of 
$150,000 does not include any charge for allocable overhead, and I, therefore, 
feel it would be fair to assume that our own actual expenses since 1956 have 
been somewhat higher than this approximate figure. 

You will recall that PRWRA suggested in the proposal which was made to the 
Commission in June 1958 that the authority make a contribution of $50,000 to 
the design study. The Commission decided to support the design study without 
a contribution from PRWRA, but we nevertheless informed the Commission that 
PRWRA was prepared to spend up to $50,000 on a nonreimbursable basis. Ac- 
cordingly when the project was approved by the Commission and a contract 
executed in December 1958, the water resources authority accelerated its efforts 
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with respect to site work and assignment of personnel for work upon the design 
study, and this effort continues at an accelerated rate at the present time. 
Because of the very favorable results from work already done on the project 
by General Nuclear Engineering Corp. and this accelerated effort on the part 
of the water resources authority, we believe that commitment of funds for re- 
search and development to be carried on in parallel with the design study would 
be a very desirable next step. As I explained at the hearing before your subcom- 
mittee, we are anxious that no momentum be lost in pursuing this effort, and 
for this reason have strongly recommended to the Commission the immediate 
commitment of these additional funds. Moreover, we feel that, if construction of 
the project itself were authorized, at least a year could be saved in proceeding 
with the construction of a nuclear superheat reactor. You will no doubt recall 
Dr. Zinn’s testimony that by November of this year a decision could be made to 
proceed with construction if the very favorable results which have been achieved 
thus far are further confirmed by the work that will be carried out between now 
and Noveinber. 

I understand that there has been some concern expressed over the difficulties 
which might be encountered in constructing a project of this kind in Puerto Rico 
rather than the mainland. We have had very considerable experience in the 
construction and operation of rather large and complicated facilities, including 
steam electric generating stations. Dr. Zinn covered this point in some detail at 
the hearing before your subcommittee on Tuesday, April 14. He stressed that a 
boiling water nuclear superheat reactor designed by GNEC would be dependable 
and reliable from a safety and operating standpoint. 

I understand that the Commission’s testimony before your subcommittee was to 
the effect that the Commission intended to proceed with a reactor project in 
Puerto Rico and that the Commission had only two reservations with respect 
to such a commitment. The first reservation expressed by the Chairman of the 
Commission related to the ratio of 9 to 1 on cost of construction which had been 
used by AEC and PRWRA in their 1957 negotiations. The other reservation ex- 
pressed by the Commission was related to the question whether a nuclear super- 
heat reactor would perhaps be “too exotic’ for Puerto Rico. I have already 
referred to Dr. Zinn’s testimony concerning the reliability and dependability of 
such a reactor, and I believe that no further comment with respect to this point 
is necessary. The water resources authority would not want a reactor project 
that would be unreliable, but by the time a decision is made as to whether to 
proceed with construction we shall have the information required to assess any 
questions of reliability. 

We should have the technical answers to this problem by November or Decem- 
ber of this year. If construction of the preject has been authorized, it would be 
possible to proceed without delay, thus saving a very substantial amount of time. 

I am happy to provide this additional information, and will gladly try to answer 
any other questions you may have. 

Cordially yours, 
S. L. DEscARTEs, 
Ezecutive Director. 


(Whereupon, at 12 p.m., the committee was recessed, to reconvene at 
2:30 p.m., the same day.) 


AFTERNOON SESSION 


Representative Horirteip. The subcommittee will be in order. 

If there are no further questions on 59-d-14, we will proceed to 
project 59-d-12 and have the presentation on that next. 

At the suggestion of Chairman Anderson, we are going to ask that 
we move along as fast as possible. We have to give up this room at 
4 o’clock. 

Dr. Prrrman. Mr. Chairman, we would like to make a similar 
ane to the one we made this morning on the design study. 

efore going into that, though, briefly : 


_The invitation was issued on August 28, 1958. We issued an in- 
vitation calling for the design studies on this heavy water program. 
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On November 6 we signed the contract with Sargent & Lundy, with 
Nuclear Development ‘Corp. of America as the nuclear assisting com- 
any. 

' On January 10, 1959, the preliminary report was submitted by 
Sargent & Lundy. On February 28, the final report was submitted be 
Sargent & Lundy. On March 19 a report was submitted to the Joie 
Committee without Commission comments. On April 2, the Com- 
mission comments were submitted. 


(AEC letter dated April 2, 1959, containing Commission comments 
follows :) 











U.S. Atomic ENERGY CoMMISSION, 
April 2, 1959. 





Hon. CLInTon P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear SENATOR ANDERSON: In accordance with the requirements of section III, 
project 15-d-12, of Public Law 85-590, the Commission forwarded to the Joint 
Committee on March 19, 1959, the contractors’ report containing the results of 
the heavy waterpower reactor design study. As you know, at the present time, 
the Commission staff is evaluating the three design studies on pressurized 
water, boiling water, and organic cooled reactors, and plans to include the Sar- 
gent & Lundy study in this evaluation. This should afford a good comparison 
of these four studies. Upon completion of these evaluations, the Commission 
will make the results available to the Joint Committee along with the Com- 
mission’s conclusions regarding the direction of the reactor development pro- 
grams under consideration. The Commission staff has made a preliminary 
analysis of the Sargent & Lundy study and the staff comments follow. 

The heavy water design study recently completed by Sargent & Lundy engi- 
neers, with Nuclear Development Corp. of America (NDA) as nuclear subcon- 
tractor, we believe is a good technical review of D.O power technology and the 
results appear to be consistent with those obtained from other studies of D.0O 
reactors. The particular reactor type selected on the Sargent & Lundy study 
should be viewed in the content of the Commission’s overall program. This 
broad program includes feasibility and design studies, basic research and de 
velopment, and reactor construction projects. 

During the last several years, a large number of feasibility studies have been 
performed which have included numerous design variations. Consideration 
has been given to the use of both boiling and pressurized heavy water, steam, 
helium, carbon dioxide, sodium, and organic coolants, and the use of pressure 
vessels and pressure tubes. Attached herewith, as appendix A, is a summary of 
the design features and estimated power costs of.a group of D,O-moderated de- 
signs investigated in recent years. A comparison of the results of these studies 
indicates that, within the accuracy of the studies and in the range of powers con- 
sidered, the predicted power costs do not vary greatly between boiling and pres- 
surized reactors, nor between pressure tube and pressure vessel design, for re 
actors of the same size. Power costs from reactors using gas or due to the 
greater developmental uncertainties which are reflected increased conservatism 
on the part of the designers. It should be noted that none of these studies pre 
dict power costs, regardless of plant size, which would be competitive, in the 
United States, with conventional powerplants. Further, predicted power costs 
for D.O-moderated, natural uranium reactors are higher than predicted power 
costs for other concepts, such as the pressurized, light water-cooled and mod- 
erated reactors, boiling water, reactors, and organic-cooled reactors, all utilizing 
enriched fuels. 

Sargent & Lundy and NDA evaluated a number of heavy water moderated re 
actor concepts and selected one which, in their judgment, would provide the 
lowest power costs and would be capable of being constructed and in operation 
sometime in 1963. Their selected concept is a direct cycle, boiling D.,O-cooled re- 
actor, utilizing pressure tubes in place of a pressure vessel. This reactor has 
an electrical capacity of 206 megawatts, and total electric generating costs are 
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estimated to be 11.7 mills per Kilowatt hour. The pressure tube, boiling heavy 
water concept, although well engineered by the contractors, is not a unique con- 
cept. Pressure tubes are presently being planned for use in a number of reactor 
projects, and boiling heavy water coolant has been under study both by the Ar- 
gonne National Laboratory and the Savannah River Laboratory. 

Thus on the basis of this report, it does not appear that the D.O-moderated, 
natural uranium fueled reactor proposed in the study holds the same economic 
promise as other types of reactors for application in the U.S.; even if the tech- 
nical unknowns can be satisfactorily resolved. Technical factors which bear 
heavily on the economic feasibility of this type of reactor are: the achievable 
reactivity lifetime, which dictates fuel cycle costs; the problems of fabricating 
reactor pressure vessels for larger core diameters; the problems of fabricating 
and connecting pressure tubes; and the ability to contain D.O at high tempera- 
tures and pressures without incurring excessive losses through leakage. 

At present, there is a lack of basic experimental physics data relating to 
lattices of interest for heavy water-moderated, natural uranium power reactors. 
This lack of data makes it difficult to assess with reasonable accuracy the 
predicted reactivity lifetime of natural uranium cores and, hence, nuclear fuel 
costs for these reactors. Research presently underway at Savannah River and 
Hanford on exponential and critical assemblies will be of value in solving this 
unknown. However, construction and operating experience with actual reactors 
will be required to develop information required to adequately cope with the 
problems of fabrication and of D.O losses. 

The Commission currently has underway four heavy water-moderated reactor 
projects: Plutonium recycle test reactor (PRTR), heavy water components test 
reactor (HWCTR), Carolinas Virginia Nuclear Power Associates reactor 
(CVNPA), and the East Central and Florida West Coast Nuclear Power Groups’ 
reactor (EC-FWC). The Commission has also been conducting research and de- 
velopment on a sodium-cooled, heavy water-moderated reactor system. It has 
been determined that such a reactor will not be constructed at Anchorage, Alaska, 
as previously planned. It has not been determined as yet whether an experi- 
mental reactor of this type will be constructed elsewhere. The first two reactors 
listed are designed to test fuel elements or fuel cycles rather than to produce 
electrical power. They will operate at conditions of temperature, pressure, 
and power density in the range applicable to power reactors and will thus provide 
much needed operating experience on heavy water reactors in addition to their 
testing functions. The CVNPA and EC-FWC reactors are designed as proto- 
types for large reactors operable on natural uranium; however, both prototypes 
will use slightly enriched fuel. 

The Canadians also have a heavy water-moderated, natural uranium power 
reactor program. It includes a 20 megawatt electric prototype heavy water 
moderated and cooled, pressure tube reactor presently under construction, and 
a design of a 200 megawatt electric power reactor which is being considered 
for future construction. 

In summary, the design study recently completed by Sargent & Lundy and 
Nuclear Development Corp. of America does not suggest any material changes 
in the heavy water-moderated reactor program previously proposed by the AEC. 
It is expected that the basic technical features of heavy water-moderated power 
reactors—features for which we presently have only theoretical evidence—will 
be experimentally determined by the reactors listed above. A logical approach 
to the development of heavy water-moderated power reactors is one in which 
the information developed from the projects now underway can be factored into 
the design of any future prototype. 

Sincerely yours, 
A. R. LUEDECKE, 
General Manager. 


Dr. Prrrman. I would like to ask, again, Mr. Giambusso to give 
a brief presentation of the design study. 

Mr. Giampvusso. Before describing the contents of the study I want 
again to review the scope of work assigned to the contractor. 
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This study was broken down into two parts: Part 1 consisting of 
evaluation of design concepts and selection of the optimum type and 
further determination of the minimum-size prototype that would 
demonstrate the selected reactor type. 

Part 2 consisted of preparation of a preliminary design of the 
prototype, determination of construction costs, operating costs of the 
prototype, and scoping out the research and development work re- 
quired to permit such a plan to be constructed. 

I have some slides whic *h I would like to show in lieu of charts at 
this time. Before going on to the first slide I want to mention some 
of the significant ground rules that were used in this study. 

First, ‘the reactor would have to be moderated with heavy water. 
The reactor would have to be operable on both a slight enriched 
uranium core and a complete natural uranium core. The reactor 
would be such that it could be designed with existing technology and 
such parallel development as could be undertaken conc urrently with 
design and construction of such reactor. The construction schedule 
would start essentially in June of 1960 and be completed some time in 
the calendar year 19653. 

The fuel could be either metallic or oxide. 

The first step taken by the contractor was to study first, gather 
and study some 50-odd designs that were available and made by them- 
selves and other people. They consisted of about 39 conceptual de- 
signed paper studies, 4 design concepts which were in the research and 
development stage, and 5 design concepts which were in the construc- 
tion stage. These designs were those of firms in the United States 
and those of foreign countries. 

These 50-odd design concepts were reviewed on the basis of the 


state of technology and the capability for practical utilization of the 
natural uranium fuel cycle. 

Out of these various concepts four coolant types were selected: 
The pressurized heavy water coolant, boiling heavy water, organic, 
and gas coolants. From these the contractor ‘prepared six conceptual 
designs. 

May T have the first slide, please? [Slide I.] 


SLIDE I 


Summary of costs 


| Operating 
Capital Coe, and main- Total, 
Concept Capacity, |investment,| mills per tenance mills per 
MWe net | dollars per} kilowatt- | mills per kilowatt 
kwe hour ! kilowatt- hour ! 
hour! 





1. Pressurized D320, pressure vessel, 
direct cycle 

2. Pressurized D20, pressare tube, indirect | 
cycle 

3A. Bolling D20, pressure tube, direct 

yele 

3B. Bolling D20, pressure vessel, direct 

bes CPO. 6 bots ise aed. chee 

4. Cees pressure tube, indirect 
cycle 

5. Gas-cooled, pressure tube, indirect cycle- 





1 Costs are based on 80 percent load factor. 


we ee OU Oe oe 
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The six conceptual designs are listed here on the slide. They con- 
sist of a pressurized heavy water coolant, pressure vessel type reactor, 
pressurized heavy water pressure tube type, a boiling heavy water 
reactor both with pressure tube and pressure vessel, an organic cooled 
reactor, and a gass cooled reactor using carbon dioxide as a gas 
medium. 

The main problem facing the designer in this particular case was 
to achieve the optimum steam conditions in order to improve the 
thermodynamic cycle. He has to determine his limitations of tem- 
peratures and pressures. 

The materials again here dictated the results of each of the con- 
cepts. 

Before reading the results of these costs and the analysis, I want 
to point out that in each case, starting with the water systems, there 
is a limitation on how high you can go on the pressure. If you are 
using a pressure vessel you limit it to some 1,400 pounds before you 
get to sizes that are prohibitive in terms of fabrication and shipment. 
In using pressure tubes you are limited to a lower pressure since you 

vant to keep the amount of material in the pressure tube to a mini- 
mum. 

In the organic system, the type of fuel clad material selected, in 
this case aluminum, and the type of material selected for the pressure 
tube, in this case steel, also dictates the limitations of the temperature 
that can be achieved, and, therefore, dictates the results you can ob- 
tain in terms of mills per kilowatt-hour. 

Just to run through these briefly: the pressurized heavy water 
pressure vessel and pressure tube are 14-and-some-odd tenths of a 
mill each; the boiling heavy water pressure tube is 12.6 mills; the 
pressure vessel boiling heavy water is slightly higher at 12.97, al- 
most 13 mills; the organic cooled pressure tube reactor came out at 
16 mills; and the gas cooled at 20 mills. 

Representativ Horrrrenp. Mr. Ramey has a question at this time. 

Mr. Ramey. On larger sizes, did they not come up with a lower 
per-mill cost on the boiling pressure tube ? 

Mr. Giamepusso. The larger sizes were not considered in this par- 
ticular study. The DuPont Co. had been doing some work on a long- 
range study basis looking at the effect of going to larger sizes. I 
do believe that there was a 400-megawatt electrical plant considered 
in this larger size. I do not recall the exact number. 

Mr. McConr. Here it is. 

Mr. Griameusso. I have the figures here and I can read them off. 

The Du Pont Co. has considered four sizes: 100, 200, 300, and 400; 
the 100, 19.1 mills, and the 400, 9.5 with a substantial decrease in 
between. 


There is a substantial jump in going from 100 to the 200: from 
19.1 to 12.8. 

Mr. Ramey. That is one of the main advantages of the pressure 
tube type, is it not, that you are not limited by a pressure vessel and 
you can again get into your really economic power when you get to 
the larger sizes ? 
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Mr. Giamsusso. Yes, sir. This is the primary reason why many 
designs are going to the pressure tube. This is to relieve the restric- 
tion of limiting the pressure vessel sizes, particularly in a heavy water 
system where you must, of necessity, go to a large vessel size. 

Based on the evaluation made by the contractor and technical fea- 
tures of each of these concepts and the resulting costs, the contractor 
selected the boiling heavy water pressure tube, direct cycle reactor as 
the one that was the optimum type and one that had long-range devel- 
opment potential. These long-range development potentials consisted 
of possibly going to higher steam temperatures and pressures by using 
proper internal insulation material within the pressure tube; also by 
perhaps going to light water as the coolant rather than using heavy 
water as the coolant. 

As I mentioned earlier, the design study included operation of the 
reactor both on the slightly enriched uranium core and the natural 
uranium core. The figure here of 12.6 is for natural uranium. 

Calculation was made of the costs using slightly enriched uranium, 
and that came out to 11.2 mills per kilowatt-hour. 

There was some further refinement done, and I will go into the 
change in costs in a minute. 

May I have the next slide, please? [Slide II.] 

This slide shows the various core sizes and temperature conditions, 
but, since we must move on, I think we can leave these details out. 
[Slide IIT. ] 

Once the contractor selected the size of the full-scale plant of the 
types of the design, they determined the minimum size prototype. 
This came out to be approximately 69 megawatts electrical. The 
contractor determined that this type of plant could operate on a nat- 
ural uranium core and could demonstrate almost all of the features 
that needed demonstration for the full-scale reactor. 

If we look here we can notice the differences between the two: the 
electrical capacity, 69 on the prototype, and 208 on the full scale. 

The plant efficiency is a little higher on the prototype than in the 
full scale. The throttle temperature and pressure conditions are 
almost identical. The core active diameter is smaller in the proto- 
type, and the core active height is slightly smaller in the prototype. 

These are the main differences between the prototype and small 
scale. The lattice spacing is the same, a different number of lattice 
positions due to the difference in size. The pressure tubes which are 
to be used would be the same in diameter in the prototype as in the 
full scale, the same in thickness and approximately the same in over- 
all length. The pressure tube for the prototype will be about 32 feet 
long and in the full-scale approximately 35 or 36 feet long although 
more refinement work is necessary to determine the accurate size. 


[Slide. ] 
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SLIDE III 
TABLE 2.1-I 


SUMMARY COMPARISON OF PROTOTYPE AND FULL-SCALE REACTOR CHARACTERISTICS 


Cycle Performance 


Total thermal power, MW 
Net plant output, MWe 
Net plant efficiency, % 


Turbine Conditions 


Throttle temperature, F 

Throttle pressure, psia 

Steam flow at throttle, lbs/hr. 
Steam flow from steam drum, lbs/hr. 
Condenser pressure, in. Hg. A. 


Reactor Description 


Core geometry 
Active diameter, rt. 
Active height, ft. 
Lattice arrangement 


Lattice pitch spacing, in. 
Total number of lattice positions 
Fuel elements 
Type of element 
Fuel material 
Number of fuel elements 
Number of fuel elements per 
fueled lattice position 
Clad material 
Fuel rod OD, in. 
Clad thickness, nominal, in. 
Fuel element length, nominal, ft. 
Control rods 
Number of safety rods 
Number of shim rods 
Number of regulating rods 
Calandria 
mm, tt. 
Overall height, basic tank, ft. 
Number of tubes, total 
Tubes, OD, in. 
Fuel 
Control 
Safety rods 
Tube sheet thickness, in. 
Material 


Prototype 


255 
69.1 
27.0 


510 
765 

1.059 x 10° 
1.06 x 10 
1.5 


12.0 

11.1 

equilateral 
triangular 

11.1 

152 


cluster of rods 
natural U0, 
266 


2 
Zr-2 
0.552 
0.025 
3255 


19 
17 
2 


16 
16*-1-1/4" 
171 


5.875 
4.875 

2.5 

3 

5052-0 Al 


Full-Scale 


790 
206 .6 
26.15 


510 
765 
3.26 x 10° 
3.27 x 10° 
3.5 


16.4 

17.7 

equilateral 
triangular 

11.1 

287 


cluster of rods 
natural UO, 
536 


2 
Zr-2 
0.552 
0.025 
8.85 


19 


12 


7 


18.4 
20.7 
306 


5.875 
4.875 
2.5 

3 and 4 


5052-0 Al 





, 
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Supe IIlI—Continued 


Prototype Full-Scale 
Reflector 
Material D»0 D»0 
D,O volume in reflector, ft.? 1655 1420 
S Pressure tubes 
OD, in. 4.974 4.974 
Wall thickness, in. 0.162 0.162 
Material Zr-2 Zr-2 
Annulus between calandria tube 
and pressure tube 
Material air air 
Thickness, in. 3/8 nominal 0.375 
Material inverttories 
UO>, metric tons 19.7 67.8 
Uranium, metric tons 17.3 59.7 
Moderator system D20, metric tons 94.2 
Coolant system D50, metric tons 85.4 
Other Plant D20, metric tons 12.0 
Plant D20, metric tons 191.6 ~~ 295 
Thermal Characteristics of Reactor 
Limiting condition 4000 F at center 4000 F at center 
of UO, pellet of UO, pellet 
Maximum heat flux, Btu/hr.-ft.? 2.4 x 10° 2.94 x 105 
Maximum clad temperature 
(inside surface), F 606 621 
Power to coolant, MWt 237 733 
: Coolant flow rate through core, . 
, lbs/hr. 7.54 x 10° 23.4 x 10° 
Coolant inlet temperature, F 499 498 
Coolant outlet temperature, F 516 515 
redid Coolant inlet pressure, psia 820 840 
Steam quality at core outlet, % 14 14 
Liquid velocity at core inlet, 
max., ft/sec. 8 14.6 
| Power to moderator, MwWt 18 57 
Average moderator temp., F 120 155 
Nuclear Characteristics of Reactor 
Effective multiplication factor, 
keg¢ (equilibrium Xe and Sm - 
hot) 1.01 1.032 
Xe and Sm poisoning, Ak/k 0.03 0.032 
Initial conversion ratio (ICR) 0.85 0.845 
Lattice properties (hot) 
a. Infinite multiplication 
factor, Kyo 1.067 1.075 
b. Migration area, M*, cm? 342 404 
c. Material buckling, B4, cm? 1.8 x 1074 1.86 x 1074 
Prototype Full-Scale 
: Geometrit buckling, Bg em™2 1.6 x 1074 1.01 x 1074 
Neutron leakage, (B2M ) 0.056 0.041 


Average thermal neutron flux in 
fuel, n/cm“-sec. 6.4 x 1013 
Maximum thermal neutron flux in 
fuel, n/cm*-sec. 1.52 x 1044 1.37 x 1014 
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Mr. Grampusso. These slides are rather difficult to read. So I think 
we can skip this, and I will show a chart instead (chart 5a and 5b). 






CHART 5a.—Summary of capital and operating costs, natural uranium fuel 


[Net generation 69,127 kilowatts. Annual generation 484X10¢ kilowatt-hours. 80 percent load factor] 















| | 
Investment, | Annual cost, | Power cost, 
| $10° $106 mills per 

kw.-hr. 















A. 





Investment: 








1. Reactor plant : Kavteubinntasccuciaiees $24. 162 | $3. 383 | 6. 989 
2. Turbine plant a 13. 368 1. 872 3. 868 
3. Miscellaneous buildings and equipment 7 . 507 . 071 .147 
4. D20 inventory sudilinied abide eee dee 2 —— 11. 802 | 1. 357 2. 804 





} , } 
Ee SNM ogo Scenes niee baad | 49. 839 | 


B. 





Operating and maintenance 
1. Fuel (5-zone outward radial shift and axial inver- | | 
‘sion): | 
















| . 
Inventory nenlateiaicl tll elias diniincn saa owed Saueel . 052 . 107 
(6) Nonnuclear inventory ---.....--.-- 3 see heetneacphaaeal 200 . 413 
¢) Meprenement onc sccaccace es ; ee iota ; it 1. 300 


2, 685 


2. Heavy water: 


Losses iia ee Se ee eee .112 | . 231 
5) Distillation plant operation...........-- : | . 004 . 008 













Total DaO costs . ‘ 116 | . 239 


. Insurance 





Total operating and maintenance 





Total capital and operating costs_.............-- guttausdhasiseecson tien 9.241 | 19. 090 


CHART 5).—Summary of capital and operating costs, natural uranium fuel 


[Net generation 206,600 kilowatts. Annual generation 1,446X10° kilowatt-hours. 80 percent load factor! 










| 
Investment, | Annual cost, | Power cost, 
$10 © $10 6 } mills per 
kw.-hr. 











A. Investment: 







| sit Satta entiietac tp tale ieticaeaaase | $35. 597 | $4. 984 3. 447 
2. Turbine plant_- haces alata bltprkaa deeb adicoces aie 28. 040 | 3. 886 2. 687 
3. Miscellaneous buildings and equipment____-.-.---- . 661 . 093 | . 064 
4. D,O inventory-_-_--- Los iat cicainin lgaesonseeeeeea eae 17.843 | 2. 060 1. 120 





Total investment 
















B. Operating and maintenance: 
1. Fuel (4-zone outward radial shift and axial inver- | 

sion): 
Oe, EES toy ctype ee eS ee Beh . 134 . 092 

(b) Nonnuclear inventory aes ua aire tesa 
(c) Replacement 


Total fuel costs 












. Heavy water: 
(a) Losses. .-- virwtbnsigcinpiendeiibeinidhsdsgten mesa aeiat ee die . 358 . 247 
(6) Distillation ‘pls ant operation 








Total D:0 plant costs 









Cid iii nekdewtncnddensidccbenime ; 

4. Maintenance, labor Wee WOUND po cc aca: . 406 281 
SS 5 a eS ee ee - 140 097 
ee sii aaleinidice Mean - 490 339 


Total operating and maintenance 





Total capital and operating costs 
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I just want to point out the differences in cost between the prototype 
reactor and the full-scale reactor. The full-scale reactor is approxi- 
mately 208 megawatts electrical, has a capital investment of $82.1 
million, and a resulting total generating power cost of 11.7 mills. 

If you recall, in the first part of the study the estimate came out 
to 12.6 mills. Further refinement in the design was permitted the 
contractor to reduce this to 11.7 mills operating with natural uranium 
and 11.6 mills operating on slightly enriched core. 

The prototype, 69 megawatts electrical, has a capital investment of 
$49.8 million. Both of these capital investment estimates include the 
cost of heavy water. 

The total power costs for the prototype are estimated at 19.1 mills 
per kilowatt-hour using a natural uranium core and 18.2 mills per 
kilowatt-hour using a slightly enriched core. 

Representative WrestLtanp. Mr. Chairman ? 

Representative Horirrmeip. Mr. Westland. 

Representative WrestLanp. Mr. Giambusso, I noticed on your full- 
scale project you only had a 25 percent efficiency as against 27 percent 
in your prototype. I thought the reverse was true, that as you throw 
out more power you have a better plant efficiency. 

Mr. Grameusso. In this particular case, sir, there has been more 
design work done on the prototype than there has been done on the 
large reactor. The large full-scale reactor is in a conceptual design 
stage, and the prototype has gone into a preliminary design stage. 

Representative WrEsTLAND. ‘Would you expect that to change then ? 

Mr. Grampusso. I would expect it to change, but perhaps the de- 
signers might have a different viewpoint. [Slide V.] 


SLIDE V 
RESEARCH AND DEVELOPMENT—BOILING HEAVY WATER POWER REACTOR 
A summary of the major areas of required development is given below with 
the total estimated costs of each portion of the program. 


1. Reactivity and control 

2. Pressure tubes and headers 
armen Gnemeemees 250! oS A oe BO ee 
. Heat transfer and fluid flow 
\: Mechbanionia ‘end mompmomen tis. ik on ste telie enetains b esis 
. D.O seals 


Total 


There are, of course, some development work and development 
problems related to this type of reactor, and we have here a list of 
the major development areas that are necessary in order to permit 
construction and operation of this reactor. The first concerns reac- 
tivity and control where critical experiments and physics measure- 
ments are necessary to determine the lattice spacing, coefficients, effects 
of fuel shuffling, moving fuel around in order to prolong the life of 
the core, and also to determine the effects of moderated level control. 

The second item is related to the development of pressure tubes 
and headers. This is a fabrication problem and a performance prob- 
lem ; corrosion, erosion, et cetera. 

Third is the development work related to fabricating fuel elements 
and testing fuel elements under inpile conditions. 
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Fourth, work on heat transfer and fluid flow. Again this is a 
matter of verifying design calculations in order to determine pressure 
drops, stability, and corrosion of materials. 

Fifth is development of particular mechanisms and components 
related to the system. 

And, last, heavy water seals. One of the major problems in a heavy 
water reactor is to minimize the amount of leakage, since the heavy 
water is rather expensive. Here a modest development has been 
indicated to assure proper seals to contain and reduce the amount of 
heavy water leakage. 

The total development program comes out to $10,705,000. 

I might point out that the first item, the $4 million item, does in- 
clude provision for the critical facility. It did not take into consid- 
eration any available facilities, but included estimates of costs for 
building a critical facility. 

Representative Horirrecp. Mr. Ramey. 

Mr. Ramey. What basis did you use for your financing in your 
study? I understand there were some ground rules that were issued 
on which the estimates of the cost of power using natural uranium 
were developed. It might be that the effect of these ground rules 
might be a little bit prejudicial to this type of reactor as compared 
to the enriched type. 

For example, on your heavy water inventory, what is the interest 
charge that you set up for that? 

Mr. Grampusso. A total charge of 12 percent was used on the heavy 
water inventory. 

Mr. Ramey. And on an enriched fuel for a reactor, what interest 
charge do you use ? 

Mr. Grampsusso. Four percent, sir. 

Chairman Anpgerson. Why is there that difference ? 

Dr. Prrrman. We use the 4 percent also on the natural uranium. 
We did use the 12 percent as the charge for the heavy water. 

Mr. Ramey. But your cost of your normal uranium, of course, is 
much less than your enriched uranium. So, the effect of this is a 
relatively low cost when you use enriched as against natural. Is that 
not so ¢ 

Dr. Prrrman. This is right, and this is one of the things we are 
doing now for all of these studies—the heavy water, including an- 
other three which we will discuss with you. We are trying to put 
them all on exactly the same basis so a comparison can be made which 
is clearly not influenced by different assumptions, and one of the 
things we are doing right now is to try to bring those into line. 

Mr. Ramey. When will this information be available? As you 
know, we asked to have this for this hearing. 

Dr. Prrrman. We are working on it at this particular moment. 
The fellows in the Division are developing it. It is a question of 
trying to be sure that we have developed all the factors. It is the 
type of information that will certainly be available for the Com- 
mission’s report by the first of the month on the other three reactors. 


Chairman Anperson. We need it for this hearing. This is the 
difficulty. 
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Why is the 12 percent used on the heavy water and 4 percent on 
natural and enriched uranium? What is the basis for the 12 per- 
cent ¢ 

Dr. Prrrman. The basis for the 12 percent is our best evidence as 
to what. people would have to charge for a nondepreciating inventory 
of this type, sir. I think probably there are Slaeaaih factors as to 
what should be applied on this—whether 12 percent is the right fig- 
ure—and we are trying to determine right now. 

Chairman Anprerson. Are the same criteria used for natural ura- 
nium and enriched uranium ? 

Dr. Prrrman. Yes, sir, the same criteria were used for natural 
uranium. 

Chairman Anperson. No. You said you used 12 because of a 
certain set of factors. Do you apply those same factors to get 4 
percent ? . 

Mr. McConr. The 4 percent is used because that is the cost or the 
charge for the lease of enriched uranium. 

Under the law we must retain possession of the enriched uranium 
until release at 4 percent. For all other materials that went into the 
reactor, whether it be natural uranium or heavy water, we looked 
upon it as an investment of the builder of the plant. If we leased 
heavy water to the user who was operating a heavy water plant, and 
also if we leased natural uranium at 4 percent, then it would have 
an effect on the ultimate power cost. It would decrease the power 
cost of the natural uranium, heavy water reactor. It would not de- 
crease it enough to reverse the apparent overall economics but it would 
make an appreciable reduction. 

During this presentation we will indicate just how it would affect 
the economics of the reactor if we leased these materials or, alterna- 
tively, if we sold the enriched uranium so they would all be on the 
same basis. 

Mr. Griampvsso. I have only two more slides to show, just to give 
you a picture of what the prototype looks like. 

This is an architectural rendering of the reactor powerplant. 
{Shde VI.] 

The next slide shows a section of the internals of the reactor, with 
the core section being in the center. [Slide VII.] 

Mr. Ramey. The chairman of the subcommittee has asked me to ask 
these questions that were submitted to the Commission in advance 
by letter to Mr. Luedecke. The first one was: 

Has not AEC requested authorization for AEC construction of a 
natural uranium, heavy water moderated reactor several times in the 
past few years? 

General Lurpeckxr. The AEC had given serious consideration to a 
heavy water reactor for several years, and in the fiscal year 1958 we 
had discussions with the Bureau of the Budget of a project which in- 
cluded this type of reactor and which we had previously covered in 
testimony before the committee. 

On January 7, 1957, the AEC announced that it believed construc- 
tion of a natural uranium fuel, heavy water moderated reactor was 
warranted under the third invitation on a power reactor demonstra- 
tion program, and at that time asked for proposals from industry. No 
proposals were received. 
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It was at that time that the Commission initiated a study with 
the Du Pont Co., based on the objective of having a heavy water re- 
actor by 1962. 

In anticipation of favorable results from that study, the Commis- 
sion initially included construction of such a reactor in our submission 
to the Bureau of the Budget of the proposed authorization bill for 
fiscal year 1959. However, the results of the Du Pont study were not 
as favorable as anticipated, and the Commission amended its submis- 
sion to the Bureau of the Budget, therefore, to provide for design only, 
in the amount of $2,500,000. 

In the hearings on the fiscal 1959 authorization bill the Commission 
testified that they were going to proceed with further design studies 
in fiscal year 1959. This was added by your committee as a specific 
authorization in 1959, as project 59-d-12, with the requirement that 
the report be submitted to you. 

Mr. Ramey. Did not the AEC spokesman in the 1958 authorization 
hearings indicate that the natural uranium, heavy water reactor, for 
which the design study was authorized, would probably be constructed 
in fiscal 1960, subject to review of the design study ? 

General Lvepecker. In an examination of the testimony in June 1958 
on the 1959 authorization bill, the Director of Reactor Development, 
Mr. Davis, stated that: 


Although I think it is possible at this time, based on work that has been done, 
to go ahead and actually build a heavy water power reactor, it is also pretty 
clear to us that at this time we will not be able to make an intelligent selection of 
exactly what type and some of the features of it which ought to be incorporated 
if it was in fact to be a major advance in this field. 


Also, in summarizing our position toward the overall power pro- 
gram in connection with the hearings on the 1959 authorization bill, 
the formal statement of the Commission included the following heavy 
water reactor: 


Fiscal year 1960, item 11, construction of a heavy water moderated power re- 
actor may be initiated if design evaluation and preliminary design perform in 
fiscal year 1959 show favorable results. The necessary feature of this project 
is a demonstration of the operability on natural uranium fuel and the plant size 
should be the minimum to make this possible. It is estimated that this is on 
the order of 100 electrical megawatts. 


Representative Horirrerp. Mr. Vance also had this to say, on page 
258 of the May and June hearings: 


The Commission announced in January 1957 that it would be desirable to 
build a heavy water moderated power reactor which would be operable on 
natural uranium fuel. Though acceptable, no proposal from industry has been 
submitted under the Commission’s ground rules of the power demonstration 
reactor program. Therefore, it is considered appropriate for the Commission 
to assume the initiative in furthering this project. We propose to proceed with 
designs and construction of the heavy water component test reactor plus design 
evaluation of preliminary design of a heavy water moderated power reactor. 
The plant must be of sufficient size to be operable with a reasonable fuel cycle, 
with natural uranium, but would be expected to achieve lower power costs with 
some enrichment of the fuel. Industry will have an opportunity to submit 
proposals for participation in later stages of the project as the development and 
design proceed. 


And then Mr. Davis said, on page 262, in response to this question 
from me: 


Could you get technological data from a mixture of the enriched and non- 
enriched fuel elements? 
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Mr. Davis replied: 

You would certainly learn a great deal about the performance of the fuel 
enrichment. You would not be able to learn a great deal about the long-range 
reactivity problem. You would have to have a reactor completely fueled with 
natural uranium. 

Mr. Ramey. The next question is: Did not the AEC know of all 
the contemplated research and development work, domestic and for- 
eign, on the heavy water and natural uranium which is now underway 
when the Commission indicated in 1958 that it desired a design study 
and that construction of a heavy water natural uranium reactor by 
AEC was contemplated by AEC for fiscal 1960 ? 

Dr. Prrrman. I think, subject, of course, to some question as to 
whether people who are not now here knew things I do not know about, 
that we did know, sir, of all of the development programs that were 
underway. 

I think you are talking about the four major reactors and the work 
that was going on with regard to those. I believe this is correct. 

Mr. Ramey. What circumstances, new or otherwise, are responsible 
then for the question of whether the Commission is going ahead with 
the detailed design and construction of a natural uranium heavy 
water reactor ? 

Dr. Prrrman. I think probably the circumstances that research and 
development work to the extent as we have pointed out here of ap- 
proximately $10 million still needs to be done before we can go forward 
with the construction with a certainty of reactors. 

The question of whether heavy water can in fact be contained with- 
out leaking is, to my mind, a rather major question that has not yet 
been resolved. There are experimental programs underway, sir, and 
they have been underway. 

Mr. Ramey. You did not have very much money in your estimate 
there of $200,000-odd, on the question of seals, and you know the 
Argonne boiling water reactor was supposed to do some of this. 

Dr. Prrraan. That is right. That is one of the problems. 

In looking at putting heavy water into the Argonne boiling water 
reactor we Seiad there were some rather major problems of leakage. 
The question of whether the $200,000 is adequate in amount I think 
is a matter of judgment. That is the contractor’s estimate that was 
in this particular study. 

Mr. Ramey. How long would that take? 

Dr. Prrrman. I am certainly not one to get into the position of 
trying to predict how long finding the unknown answers to questions 
will take, Mr. Ramey. 

It seems to me that the resolution of the question of seals for heavy 
water is something that takes a fairly concentrated effort for a good 
many months of operation in the research and development laboratory, 
and then you are not certain of success. There are other problems 
in this question of heavy water reactors in general. 

The first question is the one of the pressure tubes, which has not yet 
been resolved. We have programs underway that I think will resolve 
it. 

Joining the zirconium tubes to the stainless steel parts of the re- 
actor is also something that has not yet been resolved. Certainly the 
question of the physics has to be carried out in the reactors, the criti- 
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cal assemblies down at Savannah River, and then the assemblies down 
there are something that still has to be done. 

Mr. Ramey. It would be possible, though, as on so many projects, to 
go ahead with your detailed design and development work and pro- 
ceed with this; maybe not on a crash basis, but with due dispatch in 
developing this reactor. Certainly you have much more information 
now than you had 2 years ago when you were willing to go ahead and 
construct one. 

Mr. McConr. I would like to discuss this a little, if I may, Mr. Chair- 
man, because I am one that has a feeling that there may be more in 
this field of natural uranium and its use in power generation than can 
be demonstrated through these studies. 

Furthermore, I am disturbed about these studies because I do not 
think that they show the full potential of the natural uranium concept. 
I base that on the fact that there are many uncertainties in these vari- 
ous concepts that have been studied and reported upon, and when there 
are uncertainties there is a natural tendency to grind in contingencies, 
and those have an effect both on the plant cost and on power costs. 

I am persuaded by the optimism of the Canadians, who have had 
more experience in this field than we have had. I have had many talks 
with them personally, and I feel that they have some views that have 
not been fully explored in our studies. 

I think the record should show that there is a good deal of work 
going on in this field which this committee has authorized in prior 
years. There are two test reactors which, when completed, will con- 
tribute a great deal of knowledge in heavy water. That is the Savan- 
nah test reactor and the one at Hanford. Those are being built at a 
cost of $21 million, or a little in excess. Construction is proceeding on 
both of them and they will come into operation in due time. 

Also, there are two heavy water power units: one heavy water mod- 
erated and heavy water cooled, of a pressurized system; the other, 
heavy water moderated and gas cooled. Those are being built by pri- 
vate companies at a combined cost of about $46 million, but they are 
being supported by research and development provided by the Com- 
mission which totals about $25 million. Then, of course, there is a 
cooperative effort with Canada. 

These two reactors, one the Carolina-Virginia and the other the 
Florida-East Central, might demonstrate the burning of natural 
uranium, but not satisfactorily because they are not the proper size. 
If, for instance, the Carolina- Virginia work could be fueled with nat- 
ural uranium, it could not hold its power level very long because of the 
burnup. 

I think there is a good deal of work that must be done and a lot 
of work is being done. Dr. Pittman has spoken of the development of 
tubes. Dr. Zinn, if he were here and had not had to take his plane, 
would have told you that he has just received the first of the zirconium 
tubes which have been manufactured, and is quite pleased with them. 
They are about 5 or 6 inches in diameter and a little over an eighth of 
an inch in wall thickness. They were made by a firm in San Diego, 
and he is quite pleased with them. He can now go forward with the 
work of fabricating them, of welding the stainless steel headers and 
parts to them, and doing the other work that is necessary to prove out 





OWN 


s, to 
pro- 
h in 
tion 
and 


air- 
e in 
can 


not 
‘ept. 
rari- 
here 
cles, 


3. 
had 
alks 


have 


vork 
rior 
con- 
van- 
at a 
g on 


nod- 
ther, 
pri- 
7 are 
\om- 
is a 


+ the 
ural 
size. 
nat- 


f the 


a lot 
nt of 
lane, 
nium 
hem. 
th of 
lego, 
nh the 
; and 
e out 


AEC AUTHORIZING LEGISLATION 535 


his fabricating processes. This work that he is doing will contribute 
to all who are working in the field of pressure tubes. 

The joining of fabrication of the materials in the pressure tube 
system is quite complicated and must stand up under the extreme 
conditions of pressure and temperature. This is going to take a little 
time. 

There is a basic uncertainty among the engineers on selection of the 
fuel material, the use of oxide versus metal. I think this is one of the 
great risks in any natural uranium program. 

I have a letter here from Mr. Worthington of Du Pont, who has 
appeared before this committee many, many times. He says this: 

If one were to press ahead with the design and construction of a large heavy 
water unit, the principal technological risk involved would be that when it was 
finished there woud be no fuel element with which to run it. We are reasonably 
confident that a practical fuel element can be developed, whether of metal or ox- 
ide, but we are not in a position to tell the Commission that the current urgency 
of the need to have a large unit justifies the risks of proceeding now without 


firmer knowledge about fuel element practicality such as will come from the op- 
eration of the Savannah test reactor. 


Representative Horirietp. Mr. Maxon, of Sargent & Lundy, was 
also before us and said : 


I want to say one other thing for the record. Our company has had the 
utmost cooperation, much more than was ordered in the book, from the Du Pont 
Co. in answering all the reactivity questions that we put to them. In spite of 
that great cooperation, we still don’t know the answer until we run a natural 
uranium reactor. 


Mr. Worthington said: 


That is right. You won’t have the answer in final form until you run one and 
really run into trouble. There is no substitute for running things long enough 
and at the temperature that you are talking about. 

So Mr. Worthington in this instance certainly seemed to think that, 
while we could go ahead and study these things and have these dif- 
ferent experiments, we would ill boom to build one and operate it 
to know what it would do. 

Mr. McCong. I think that is right in all of these things. We have 
tomove forward. We cannot do it all and cannot answer every single 
problem before we take a step forward. 

I just want to summarize some of these problems as I see them. I 
realize that testimony was given before this committee a year ago 
by people who were then responsible members of the staff, that certain 
answers could be gotten in a matter of a few months. I think in one 
instance 9 months was mentioned. Here we are almost a year later 
and we do not have those answers. It is not because work has not been 
done. It has proven to be quite difficult. 

I know of no procedure to follow on this other than the one I outlined 
this morning on the superheat proposal. I think that we have to 
identify the problems; I think we have to find their solution ; I think we 
have to settle on the concept of a plant, complete the title I engineer- 
ing to a point where we can take off the materials and make a reasona- 
ble estimate and agree upon the economics, and then go ahead and build 
it. 

Representative Horirrecp. That is what we thought we were doing 
when we authorized the design study, to move in that direction, 
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Mr. McConr. I think the design study has moved in that direc- 
tion. It has not answered all the problems; it has raised some prob- 
lems. I am not the least bit satisfied with the selection of a boili 
heavy water reactor, for the simple reason that this means the circulat- 
ing of heavy water steam through your whole steam system. I have 
had enough experience in steam systems to know that it is very dif- 
ficult to hold that steam, and you do not have to lose very much at 
$28 a pound to distort the economics. I question the decision of the 
engineers inthis regard. I want to know a little more about the back- 
ground of it. I want to know why they favor that over a pressure 
system. 

7 Representative Honirietp. Have you explored that with them, and 
have they given you answers? 

Mr. McCone. No, I have not explored it with them. I have ex- 
plored it with my staff. I have not talked to the engineers themselves 
about it. I assume Dr. Pittman has. He brought up the question. 

This is what I think we should do, and we should pursue in heavy 
water, natural uranium. I do not think we are in a position to pro- 
pose to you. Mr. Chairman, that you consider the authorization of 
the building of the 70-megawatt plant at this time. However, I do 
want to say for the record that we are going to proceed with it. 
Whether it required authorization or not I do not know. I think that 
the studies you have authorized and which are covered by appropria- 
tions are sufficient. We are to proceed to get the final answers and 
the correct answers so that when we do come before you with the idea 
of a plant we can support everything that we present to this committee. 
That we cannot do at the present time. 

Representative Horrrretp. Mr. Ramey has a question. 

Mr. Ramey. I think we sent you a copy of our executive hearings 
in which Mr. Worthington of Du Pont testified that since their re- 
port of a year ago they had conducted a review of all heavy water, 
natural uranium reactor types, and independently came to the con- 
clusion that the boiling-pressure-tube type was the most desirable. 
On page 69 of that transcript Mr. Worthington stated : 


The thing that is important there is the narrow range for what we con- 
sidered this very wide range of types. 


He was commenting on the other report. 


This was really rather a surprise to us. Then we decided we had better take a 
look at something we knew in principle but didn’t know about in detail, and 
that is, How is the cost affected by the size? We found, as we expected, that as 
the output went up in the number of electrical megawatts, the mills per kilo 
watt-hour went down. The thing that was really astonishing to us was that 
it went down faster for the pressure tube boiling case, which is one these 
gentlemen— 


referring to the NDA-Sargent & Lundy report— 


are working on, than it did for the other types we tried. 
This was a completely independently arrived at conclusion, incidentally. 
So there has been, therefore, by the contractors that the Commis- 
sion selected to do this design study, and by the main contractor who 
has been in the heavy water technology all the way from the start 
on the Savannah River reactors, this independently arrived at con- 
clusion on this type of reactor. 
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Representative Hotirietp. We were assured by these witnesses when 
they came before us that they had not contacted each other, nor had 
they collaborated in any way in arriving at the independent conclu- 
sions. They evidenced surprise that they did come to such close con- 
clusions in view of the fact that they had not exchanged theoretical 
data and calculations. The first time they knew they were so close to- 
gether on their conclusions was the day that they appeared before our 
committee and testified, each one separately; from prepared material, 
I might add. 

Mr. McConr. I understand that, and I think that is very gratify- 
ing. 

Representative Horirreip. It made the committee feel that maybe, 
due to that fact, there was a great deal of credence to be given to their 
conclusions. 

Mr. McConr. I haven’t the slightest feeling—and no one in the 
Commission has—that there was any collaboration between these two. 
They were making completely independent studies. It is important 
and gratifying that they reached a common judgment; also that their 
estimates of costs were very close together. Nevertheless there are 
others who have concerned themselves with this problem that take a 
somewhat different view. I for one am concerned about the contain- 
ment of heavy water. Admiral Rickover has warned me time and 
again about this, and has pointed out the effect the leakage which 
he is experiencing would have on the economics of the heavy water 
plant. He is disturbed about it. 

We just have to be satisfied with these things, and it is for that 
reason that I must say to you that we must pursue this as energetically 
as wecan. We cannot say to you that we are ready to recommend con- 
sideration of the building of a plant estimated at this time to cost 
$50 million, despite the fact that we feel that development of plants 
that will burn natural uranium is of very great importance. 

Representative Horirreip. The contractors on this study have been 
advised to be here today. If they are present and if they have any 
comments to make on this testimony, we will give them the oppor- 
tunity at this time to step forward. 

Identify yourself to the reporter, please. 


STATEMENT OF FRED W. McCLOSKA, PARTNER, SARGENT & LUNDY 


Mr. McCrosxa. I am Fred McCloska, partner, responsible for 
nuclear activities of Sargent & Lundy. 

I would like, first of all, to answer several questions which were de- 
veloped during this discussion. The first was on the question of the 
efficiency of the full scale plant and the prototype. 

I would like to point out that there was a difference in assumptions 
at that particular time. The normal practice is steam powerplant 
work is to assume certain cooling water conditions for the turbine, and 
to design a plant for 314 inches of vacuum. In that first study we had 
31% inches of vacuum. For the prototype, recognizing there that more 
favorable conditions are to be considered, we arranged for an inch and a 
half vacuum, which results in an efficiency gain of a plant of approxi- 
mately 2 percent. 

That is one question. 
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This subject of leakage has been questioned, and the indication is 
that it has not been properly considered. 

I would like to point out that there are two ways to consider it, 
One is leakage itself, and the other is other losses. 

The leakage can be recovered as long as we do not lose it to the 
atmosphere and dissipate it. It is not completely lost if we recover it. 
Then all we are concerned with is losses. 

In regard to the individual pieces of equipment, we have discussed, 
for instance, the turbine generator with turbine generator manu- 
facturers as far as the losses they have are concerned. While it is recog- 
nized in conventional plants that losses are rather high because there 
is little incentive to recover the light water, in the case, say, of the 
mercury turbines, where it became a very serious matter to lose because 
it was highly poisonous and toxic, seals were developed there to main- 
tain integrity. 

In our discussions with the turbine generator manufacturers the 
losses are expected to be in the order of somewhere around 2 pounds 
of heavy water per day. Actually the losses or the leakage will all be 
inward, and, while there would be, in our concept, a recovery system, 
the recovery system would not be 100 percent effective and we would 
have such losses. 

I think we have made an honest effort in our report to call attention 
to what we would consider as a reasonable approach to quantities of 
actual losses. 

In regard to other parts of the system, for instance various pump 
seals, valves, we are investigating those with manufacturers and have 
little doubt that some very satisfactory seals can be arrived at. 

The figure of $385,000 quoted for the so-called development work on 
these seals is probably a bit fictitious, in that the development work 
would be done to a large extent by the suppliers of these commercially 
available pieces of equipment and would be reflected in the cost of the 
equipment as purchased if such a plant were built. 

This next one I really do not like to answer, but I would just like to 
call attention to one fact. The statement was made, a little surpris- 
ingly, of the lack of optimism of the people who prepared this 
particular report. 

I have been involved in reactor development since 1946 and was 
the engineer on EBWR and other reactors. I recognized at the time 
of the design of EBWR that we did not have too much optimism, or we 
had optimism but were not willing to stick our necks out insofar as 
the cost of plants was concerned. However, once the plant was built 
and operated we did gain the optimism. 

The heavy water reactor, as we see it today, is in that stage of 
development of EBWR in 1954. We need actual operating informa- 
tion on it to justify the optimism. 

In our report we have called attention to the fact that the estimated 
cost of power is 11.7 mills. We have also indicated in the report that 
there are further improvements possible with this particular reactor 
solely by designs of the same type of reactor without any major 
development in there, with a series of 5 items which, if they all worked, 
would reduce the possible cost of power 3.4 mills. Being practical 
individuals, we think that somewhere in the order of 2 mills per 
kilowatt-hour should develop from that. 
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In addition, there are the breakthrough items which Mr. Giambusso 
mentioned when he indicated the future potentialities of this —— 
reactor, and those themselves should give a further breakthrough of 
at least a mill, which would indicate that this particular reactor, in 
addition to its inherent advantages of natural uranium, — 
would have costs as low as any of the other reactors being considered. 

So I would just like to state for the record that the study itself, in 
our opinion, has indicated to us that this particular concept is a good 
concept from both the nuclear and mechanical considerations, and it 
does have good economic possibilities. 

Thank you. 

Representative Horirrecp. Mr. Menke. 


STATEMENT OF JOHN MENKE, PRESIDENT OF N.D.A. 


Mr. Menxe. I am John Menke, president of N.D.A., a subcontractor 
in nuclear matters. 

I would like to express gratitude that Mr. McCone has taken an 
interest in the burning of natural uranium. I think it is important 
that the Commission be interested in this area of reactors. I can attest 
to the fact that he knows personally of the work that has been done. 

I would like to add my comment on the costs of power from natural 
uranium. I believe that when the evaluation committees have done 
their work in bringing these reactors to the same basis which we are 
now awaiting, that they will cost no more—the burning of the natural 
uranium will cost no more than the burning of enriched uranium. 
This is my opinion. I believe that it results in a very important con- 
clusion that natural uranium burning reactors should be a most im- 
portant part of our national program. It should be a most important 
part for reasons of nonconflict with U-235 production for the reason of 
the capability of rapid plutonium production, because of the economic 
and political independence which it gives to fuel sources for foreign 
utilities, for the freedom from Government control of fuel sources for 
domestic utilities, for the market which it provides for uranium miners 
which is not intruded upon by law requiring Government control of 
their product. 

I should say a few other things, also. We benefited from the ar- 
rangement made by the Commission for direct participation by scien- 
tific and engineering representatives of Euratom, OEEC, and the 
Swedish AEC. The work which has been done here was closely coor- 
dinated with Dr. Lewis and his staff at Atomic Energy of Canada, Ltd. 

Representative Hotirrecp. Could I ask you at that point if we have 
additional connection with the Canadians through your company ? 

Mr. Menxe. Formal official presentation of these results during 
their preparation was made to the Canadians. Their comments were 
incorporated in the work and an analysis of the Canadian work and 
the American work brought to the same basis reached exactly the same 
conclusions, within, I believe the number was two-tenths of a mill. So 
that these results of the Canadians are very close. 

Representative Hotirrerp. Are you participating in the study on 
the Canadian project ? 

Mr. MENKE. This project gained much information and advantage 
from the work that the Canadians did. Yes, we received excellent 
cooperation. 
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Representative Hottrreip. Of course, this committee has been inter- 
ested for the reason that you have suggested in this field. We have 
not been frankly as optimistic on the economics of natural uranium 
as you seem to be, but we have felt that for many of the political 
reasons and economic reasons, a free fuel market and competition 
with foreign reactors, that this is a field that needs exploration. 

We have been very insistent in wanting to explore the field, al- 
though we always expressed some lack of conviction as to its being on 
an economic basis. It is gratifying, of course, to hear you say that 
you feel that this does have an economic possibility. 

Mr. Menxe. Yes; I do. I would urge that the Commission and 
this committee together make sure that our momentum in the burn- 
ing of natural uranium is kept at a high pitch. I think that our 
national stature demands this. I think these will be among the most 
important reactors in the future. 

Representative Houirietp. Thank you, Mr. Menke. 

Senator Anderson. 

Chairman Anperson. I did not want to explore something which 
has no particular relation to this, Mr. Chairman. Some of us have 
had a good deal to say about what we might think would be a well- 
rounded program. It varies from the individuals I guess on the 
Commission to the individuals on the committee. Probably there is 
more variance in the committee than there is in the Commission. 

I just wanted to ask individually if you would make any comments 
or supply any figures on some such program as this. You have indi- 
cated, I believe, that it is going to be possible to go ahead and build 
the Kaiser-ACF project at Oak Ridge and that you might be able 
to get the power for it. 

Mr. McCont. That is right. 

Chairman Anperson. If that were true, would $30 million or $35 
million be a sufficient sum in the budget for you? 

Mr. McCone. $30 million. That has been confirmed as proper by 
the contractor. 

Chairman Anpverson. Now as to the Philadelphia Electric-General 
Dynamics gas-cooled reactor also to be built, wouldn’t the Commission 
have to have about $14.5 million for research and development, and 
is that all that the Commission would plan to put into it? 

Mr. McCone. It would require $14.5 million for research and devel- 
opment and then there would be the cost of the fuel. 

Chairman Anperson. I am trying to confine it to construction. 

Mr. McCone. Construction, $14.5 million is all. The $24.5 million 
would be provided by the electric company. 

Chairman Anperson. $8 million by Philadelphia Electric, $16.5 
million by one or two other companies that are cooperating with them? 

Mr. McConz. That is right. 

Chairman Anperson. Now if we went to a superheated boiling 
water reactor such as Dr. Zinn’s group has proposed, as I under- 
stand it about $10 million would be required. 

Mr. McCone. That is his present estimate. Whether the comple- 
tion of the studies of conceptional design, which he has not made but 
which he is going to proceed with as rapidly as possible, would bear 
fouls I do not know. Perhaps a $12 million figure would be a better 

re. 





AEC AUTHORIZING LEGISLATION 541 


Chairman Anpgerson. Now if it were to be decided that that was 
not the best type to put in Puerto Rico and you wanted to put some- 
thing there that would be easier to demonstrate, let us say to Latin 
American countries, and you went to something of the size of the 
Vallecitos plant, or something similar to that, a figure of $5-$8 mil- 
lion would let you do that, would it not, and still be practical ? 

Mr. McConr. I have no estimate on that, but I would say that fig- 
ures in that order of magnitude would be correct. 

Chairman Anperson. Skipping for a moment the natural uranium, 
heavy water plant, there have been four other suggestions that have 
interested me. One is the organic test reactor which may be built 
in Idaho, which I believe is already in your budget for $5 million. 

Mr. McCong. A little more than that. That, we feel, is very im- 
portant to build. 

Chairman Anperson. I fully agree. Then we have a space heat 
reactor, I think for about $4 million. 

Mr. McConr. That is about right. 

Chairman Anprerson. That is about $10 million. I am not trying 
to commit you to figures, but somewhere in that neighborhood? 

Mr. McConz. That is right. 

Chairman Anperson. There are two others that run about $10 mil- 
lion apiece, I would think, the small high-density economy reactor 
that might be built for around 2, perhaps, and a high-density boiling 
water reactor that you may have a private proposal for but if you 
did not have it might run about $10 million ? 

Mr. McConr. Yes, the total cost would be more than that, but our 
cost would be in the order of $10 million on each unless we can work 
out this matter I was speaking of this morning, in which event our 
cost on the high-density would be very materially less. 

Chairman ANnperson. What I am trying to get at, Mr. Chairman, 
is that I know that you have $51 million already on the Kaiser-ACF 
plant which would be substantially reduced if the bill came to only $30 
million. If we went ahead with what I listed here, which are about 
nine—I am sorry, I did not get to the natural uranium heavy-water 
moderated one—it might require a total authorization of $50 million, 
but only an appropriation of $10 million or $15 million immediately 
to get as far along as you could with a detailed design and develop- 
ment project. 

What I am trying to get at is that the $51 million plus the $20 mil- 
lion which is already available is about $71 million and all these nine 
wouldn’t involve very much more than that. 

Do you think that there is a possibility that out of these hearings— 
I am not trying to commit you—but out of these hearings and out of 
our desire to proceed, that the cost of getting some of these programs 
underway, if we handled it in some such fashion as you indicated, 
might not be too greatly in excess of what is now contemplated ? 

Mr. McConr. It depends entirely on the superheated program and 
on the heavy-water program. Those two authorized as projects at 
this time would run to a substantial amount of money. You see, the 
heavy water project as a project is a $50 million item. However, we 
are not ready on either one of those for the reasons that we have 
been talking about, but we do want 
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Chairman Anperson. Would you indicate how much? I do not 
know what your budget limitations are, but would you indicate how 
much ought to be put into a budget for a natural uranium heavy-water 
detailed design study ? 

Mr. McConr. Could I submit that to you? I would not like to try 
to pick that figure out of the air. 

Chairman Anperson. I am very happy to have you do it later. 
If I put down $30 million for Kaiser-ACF and $14.5 million for 
Philadelphia Electric, and about $12 million for superheated, which 
may or may not be right—I will leave out a figure for natural uranium 
but I am going to put $15 million off to one side and look at it later— 
but if you put in then the $30 million that was involved in the last 
four projects, organic test reactor, heat reactor, a small high-density 
economy reactor, and high-density boiling water reactor, that comes to 
$86,500,000. That is leaving out, I grant, the natural uranium heavy- 
water reactor. If that came ir for design studies the whole program 
would come to $100 million. And we had $71 million, possibly, re- 
garding these available. 

I want to say, Mr. Chairman, that I do hope before we get to finally 
writing the authorization bill that we could have your views on how 
many of these things might properly go in such a bill, recognizing 
that the Bureau of the Budget has some rights, but that you also could 
respond to questions as to how much money could be put into some of 
these things so that we might look at it. I am very hopeful that we 
can get a well-rounded program. I think we can get one without 
it costing too much. 

Mr. McConez. I am too. I am very anxious to have a well- 
rounded program. 

As I have said, the two areas which have been on that list of yours, 
which are considered of great importance by us, are the superheat 
and the natural uranium, heavy-water concept. The first because 
it is the hard core of the future heavy-water plant, the second for 
the reason that Mr. Menke outlined, it gives us a possibility that if it 
can be made economical will free the industry of competition for 
U** which might some day be serious for the weapons yr m. 

I would like to take those two and see just what is involved to bring 
them to the point where they are projects. 

As you know, I had a long talk at lunch with Dr. Zinn about his 

roject. 

. Chairman Anpverson. I want to break right in and say I am very 
happy you did, because we regard him highly, and I know you do. 
I am very happy you did have a talk with him about it. 

Mr. McConr. We will give you the answers on the natural uranium. 

Chairman Anperson. I know the Commission has recommended 
the transaction with the Philadelphia Electric, General Dynamics for 
that gas-cooled reactor. I just felt sure after what you said about 
the proposal of building one at Oak Ridge that your feelings were 
not going to be hurt if we put both in, and there may be other things 
here that we can also add without any great difficulty between the 
two groups. 

I am not trying to speak for the other members of the Joint Com- 
mittee, but we are going to be in a discussion of this in executive 
session some of these days soon, I hope, so that your authorization 
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bill will get out much earlier than it has heretofore. I did feel 
greatly encouraged to hear you say that you regarded a natural 
uranium, heavy-water moderated reactor as extremely important. 
I am happy that you take the position you do on the superheated 
project. | 

It would look to me as if we might see the same things in about the 
same light. I want you to know that I am pleased over that prospect. 

Mr. McCone. I am glad that our testimony appears acceptable to 
jou. 

I would like to mention again the importance that I cast to both the 
gas-cooled projects. I think that there is an appeal to me about this, 
it is an opportunity to take a step which, if successful, and I believe 
it will be, will be a big advance in this very important concept. That 
is why I am urging that we consider both of them. I was in favor of 
Oak Ridge for the Kaiser plant because the best engineering talent 
that we have in the gas-cooled concept is at Oak Ridge. This gives 
them a tool right there. This is important, too. 

Chairman Anperson. May I say, Mr. Chairman, that over the week- 
end some of us saw a nuclear-propelled submarine. The first one of 
them certainly represented a very bold step. I think the Philadelphia 
Electric-General Dynamics proposal represents a very bold step. If 
I thought we had to exercise extreme caution at all times I might be 
opposed to it, but I think if it were to be constructed and it were 
successful it would put this country pretty well ahead of certain other 
parts of the world in the development of that phase of nuclear power. 

Because we have seen what a bold step in submarines might do some 
of us might be more willing than we otherwise would be to take a 
bold step in gas-cooled reactors and many other kinds as well. 

Representative Houirre tp. Of course I will have to respond and 
say that some of us are not quite as willing to take bold steps in cer- 
tain fields. We feel that the technology would have been further 
developed in the gas-cooled heavy water than it has been in this 
Philadelphia Electric. We are wrestling with our conscience on 
breaking with our concept of procedure under which we have always 
kind of wanted to prove these things up as we go along step by step. 
Now we see this brave, bold step out into the unknown being taken, 
and some of us who have gone along with experimental work and 
prototypes and so forth and so on, see the leapfrog in procedure tak- 
ing place here, and we are having a bit of trouble wrestling with our 
conscience on some of these things because we have been influenced, 
I think, by the conservatives on the Commission for a long time. 

We can hardly break away quite so soon. 

Mr. McConz. Mr. Chairman, you did enjoy the trip on the sub- 
marine, did you not? 

Chairman Anperson. What he is trying to say is that we have 
absolute harmony on the Joint Committee, but it is a sort of divided 
harmony. 

Mr. McConr. I would like to say for the record—I would like to 
repeat what I said at the start, that it is the opinion of the Commis- 
sion that these reports were very well done; they were very thought- 
ful; the men who did it demonstrated great competence and great 
sincerity. 
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If I made some comments that some might construe them as being 
critical or derogatory, they were not meant 1n that sense. 

I just wanted to lay on the table just how we saw things and it is 
not in the sense of criticizing the work of the men that turned these 
reports out. They were good reports, and in a remarkably short time. 

epresentative Hoxirretp. I am sure the testimony from all the 
witnesses has been in that spirit. 

Then I think we might be able to go to project 59-d-13, and the three 
studies. We might take the organic one first. 

Dr. Prrrman. Mr. Chairman, these three studies have been sub- 
mitted to the committee without evaluation by the Commission, and 
with regard to the comparativeness of the studies. 

As I mentioned earlier, this is quite a job trying to be sure that all 
of the factors are on a comparable basis and particularly that the 
factors with regard to these three as compared to the heavy water 
are brought under the same ground rule so that there can be a fair 
comparison one with the other. 

I would like to say one other thing, and that is with regard to the 
study on the organic cooled. 

This appeared in two parts, the second part of which was delivered 
informally to the committee this afternoon. It just came in to us 
Sunday. A copy of this was delivered—the 75-megawatt study was 
delivered this morning to the committee. 

Following the same technique we have used with the others I would 
like to ask the gentleman to present this who has been most actively 
engaged in the review of these three studies. Mr. Don Coburn, who 
is the project engineer in our evaluation section who has been in charge 
of the studies and evaluation of these, will present the organic-cooled 
study to you first, Mr. Chairman. 












































STATEMENT OF DON COBURN, EVALUATION AND PLANNING 
BRANCH, DIVISION OF REACTOR DEVELOPMENT, ATOMIC 
ENERGY COMMISSION 






Mr. Cosurn. In starting to discuss these three design studies—they 
were authorized under a single project number, and in setting up the 
ground rules we tried to keep them on as comparable a basis as we 
could, so that we could not only evaluate the study within its own 
family of concepts; but that also we would have an opportunity to 
compare them one against the other. In doing this we set up quite 
extensive ground rule for these three studies. We specified a site, a 
hypothetical site, which ran into some 18 pages, with weather condi- 
tions, water temperatures, ground conditions, and so forth. 

We also gave quite an extensive background as to the economic fac- 
tors to consider—the type of construction. We wanted to eliminate, 
insofar as possible, differences which were not inherent in the system 
themselves. 

I would like to briefly show a slide [slide VIII]. This slide illus- 
trates the hypothetical site which we gave them. 

Up here in the corner we have a drawing of the general area. I am 
sure you cannot see the details of it. But there was a site, some 1,200 
acres in size, the nearest large town some 15 miles away. Highways, 
transmission lines, railroad—all this was specified. 
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Then in addition—this is a blowup of the site. We gave them— 
well, I will talk about the site and then give the specific scope of work. 
The site is located on a river which is navigable throughout the year 
with about a 6-foot draft, fairly level land, all the conditions of this 
site were given to the contractors in quite some detail. 

Now there were four aspects of these various reactors we asked them 
to look at. Our fundamental basis was to determine what would con- 
stitute the most economic power that we could achieve from nuclear 
heat sources within the next 5 to 10 years. In establishing this ground 
rule we gave them four major points in their scope of work. One of 
these was to look at the many variations of the basic concept to deter- 
mine which of these various variations and what size would constitute 
the most economical reactor unit, and to perform a conceptual design 
of this unit, to estimate capital cost, fuel cost, total power cost, and 
the operating and safety characteristics of the plant. 

They were also asked to give us a preliminary estimate of the effect 
of size upon the economics of the plant. They were asked to look at 
the effect of multiple units. While the principal emphasis went to a 
single unit of the optimum size they were to so lay out the site that 
they. could add to this additional units. 

The ground rules were not too realistic in looking at these additional 
units, but we do feel it gave us a preliminary estimate of this effect. 

In authorization we were specifically asked to look at two large and 
one intermediate reactor. The two large reactors were the pressurized 
water and the boiling water systems. It was left up to the AEC to 
select the intermediate size reactor concept. 

In our selection we felt that the system most nearly on a comparable 
basis was the organic cooled reactor. This is a reactor that has been 
rather an anomaly. Most of the investigation we have completed to 
date has given favorable results. For example, the high boiler com- 

onents of the irradiated organic remain completely soluble—they can 
e removed. So we felt it was worth while to take this system as the 
third system that we investigated. 

Now the organic system has a lot of potential advantages. Briefly, 
these are some of them: [chart No. 6] I am sure you are familiar with 
them. Low pressure on the primary system, compact core, no hazard- 
ous chemical reactions between the coolant, uranium or water, stand- 
ard materials or components for construction. 


CuHaRrtT 6 
ADVANTAGES AND DISADVANTAGES OF ORGANIC AS COOLANT-MODERATOR 


I. Advantages: 
1. Low vapor pressures. 
2. Compact cores. 
3. No hazardous chemical reaction with steel, uranium, fuel, aluminum, 
or water. 
4. Corrosion rates are negligible. 
5. Standard materials and components for construction. 
II. Disadvantages: 
1. Decompose slowly at operating temperatures and under nuclear irradia- 
tion. 
2. Heat transfer rates are relatively low compared with water and liquid 
metals. 
8. Most organics of interest are solid at room temperature. 
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I would like to stop here for just a minute. Inherently there is 
nothing in the organic system that, on the basis of technology, limits 
the size. Now, what I mean by this is that if you could build an inter- 
mediate size reactor of a given concept, then with very little addi- 
tional the large size is available because it uses standard components, 
current technology—the pressure is only on the order of 38 pounds 
per square inch. 

There are a number of different variations that are possible. Let 
me wait until I get down to the disadvantage on that one. 

One of the principal disadvantages of the organic is the decomposi- 
tion rate. It might contribute a half a mill to the power cost—this 
order of magnitude. If you would treat this as a capitalized item, 
this on a 300-megawatt unit might amount to some $7.5 million; you 
could afford to put in additional capital if you could in some way save 
this cost on the organic coolant. 

So one of the things we asked them to look at was the possibility of 
using other moderators with this coolant. Now these other modera- 
tors—the main advantage they would have would be cutting down the 
radiation damage to the organic. In addition, there is one of them, 
the D.O-moderated organic-cooled concept which has some potential 
for running on natural uranium. 

In making the selection between the moderators, we felt that it was 
important that they look at an optimum plant. For this reason the 
first phase of this study was to select which of these moderators would 
contribute to the most economic reactor using organic as a coolant. 

So these were the conditions they assumed as they looked at the 
various moderators. 

They took a gross power level of 300 megawatts. The maximum 
surface temperature of the fuel element was limited by the pyrolitic 
decomposition of organics at 850° F., coolant temperatures were 
650° F. inlet 670° F. outlet. Central fuel element temperatures were 
limited to 4,000° F. in the case of UO, and 1,200° F. in the case of 
uranium metal alloys. 

Also throughout these studies, in order to put them on as nearly 
a comparable basis as possible, we assumed that these were plants 
that could start construction in 1960 and they were specifically told 
to include only those items that are either based on current tech- 
nology or such that a research and development program would allow 
the construction of such a reactor in 1960. 

This was a very basic part of their studies. 

Now for these first studies the time was very short. The system 
they knew most about was the all-organic reactor, so they took that 
as a basis and estimated what the effect would be in building reactors 
with some of the other moderators. I believe it was late in January 
they reached the point where they had these very preliminary esti- 
mates of the various moderators they might put in a system. They 
looked at the organic moderated. They locked at graphite. They 
looked at zirconium hydride. They looked at heavy water, light 
water, beryllium, and beryllium oxide. 

The technology of the light water system, the tight lattices, made 
for a larger uncertainty as to what the power cost might be out of 
this system. For the beryllium and beryllium oxide cases, the high 
cost of the moderator mulls those look not too attractive. In the D,O 
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reactors they looked at natural, slightly enriched, and then optimum 
enriched cases, and they showed a band of quite comparable cost in 
these three systems. 

There were three systems in which the cost looked significantly 
lower. These were the organic moderated, organic cooled, the 
graphite moderated, graphite cooled, organic cooled—pardon me— 
and the zirconium hydride moderated systems. 

The zirconium hydride system was discarded on the basis of tech- 
nology. It has many interesting features, but they did not feel that 
the technology was such that it met the ground rule of 1960. 

Here is a schedule of the way that we proceeded. This first im- 
portant period through the third week in January was oe in evalu- 
ating the various possible moderators. The two which held the most 
promise were the organic moderated and the graphite moderated, 
which shows a potential of going to larger sizes. So at this point they 
began their work on the conceptual design. They did carry this 300- 
megawatt design through to a conceptual design. They did not go 
through title I design. They did some looking, but on a much lesser 
scale at the graphite moderated version. 

They also picked up this intermediate size organic cooled and mod- 
erated reactor. 

Now this reactor is not a prototype of the 300 MWZ version. This 
is the optimized intermediate size reactor which is within the author- 
ization. 

Now quite early in the picture they introduced a new concept, some- 
thing that had not previously been attempted in the organic reactor. 
They went to nucleate boiling. This is done by lowering the pressure 
on the system and allowing the surface temperature in the hottest 
part of the fuel elements to be above the boiling point of the organic. 
This allows insipient boiling along the surface which is quenched as 
it gets out into the coolant channel, but it quite substantially increases 
the heat transfer capabilities of an organic. 

One of the difficulties of the organic is its low heat transfer coeffi- 
cient. So if nucleate boiling could be realized, this would be a sub- 
stantial gain. 

They also went to a cladding material of the fuel known as sintered 
aluminum powder, a material which has had a substantial work per- 
formed on it in the European countries. Very little work has been 
done here. Atomics International has been looking at it, and they 
feel not only does it hold great promise, but, in their opinion, they 
have met the ground rule of being capable of inclusion in a reactor 
that would operate in 1960. 

Now I would like to again reiterate that purely on the basis of tech- 
nology there is little reason to—now I am largely quoting the con- 
tractor on this—if you can build the intermediate size plant and it 
operates successfully, you can build the larger version. 

Now for the reactor system that they came up with. This is a proc- 
ess data chart. The coolant comes in at 550° F., goes over 850° F. 
maximum surface, picks up a lot, a good fraction of the heat by this 
nucleate boiling process, goes through a superheater, and then through 
an evaporator and returns to the core. 

This allows steam conditions on the order of 600 pounds per square 
inch and 650° F. which, if I recall correctly, is about 125° of super- 
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heat. Then they have the turbine system, the feed water heaters, and 
so forth. 


Now, this is a cross-section of the reactor, the coolant comes in, goes 
down over the thermal shield into the bottom of the plenum chamber 


and then up through the core where nucleate boiling takes place, and 
then out the exit. 


This reactor was designed on the basis of nucleate boiling. It al- 
lows a net electrical capacity of 300 megawatts. If nucleate boiling 
could not be achieved in this core, with just forced convection heat 
transfer, I believe this would drop the output by a factor of nearly 


two and a half. So that nucleate boiling is an important feature of 
the reactor. 


CHART 8 


Schedule and funding, OUCR Research and Development 
[In thousands] 


| 
Fiseal year Fiscal year 
1960 1961 


1) Fuel element heat transfer and hydraulic studies 56 $395 
(2) Fuel element development and evaluation 56 801 
(3) Fuel handling development : 555 
CE). REE I TR i iced bee vegan enbetmatniesent | | 167 
(5) Control rod development } | 494 
(6) Fuel element failure detection system 190 
7) Development of absolute seals....................--------- | | 18 
(8) Fission product removal 36 | 127 

Subtotal 3,019 | 2, 747 5, 766 
(9) Critical experiment (unrecoverable costs)!_............---- 1, 800 800 2, 600 


Mitt wat 87 es oto, | 4,819 | 3, 547 8, 366 








1 Not including $1.8X10° for U Oy pelleting since these costs are recoverable by utilizing this fuel in the first 
core loading. 


Now, the research and development connected with this plant totals 
some $8 million. There is a large part for the fuel elements—I won’t 
run through the breakdown because it is available to you in the re- 
port, but it is on the fuel elements, the fuel handling, the power 
mapping within the core, development of the control rods, almost all 
of the program is connected with the core of this reactor since out in 
the conventional portion of the plant this is fairly standard technol- 
ogy. There is a small item here for the development of absolute seals. 

‘his is a picture of the fuel element. If I recall correctly, it is 
a 10 by 10 array of SAP-clad UO, rods. 

I think that gives you the major features of the reactor as they 
have presented it to us. The designs on the 300 megawatt was com- 
pleted on March 23 and submitted to us. We have allowed them more 
time to complete the intermediate size reactor, April 13, and this con- 
cept in connection with the other two we are now in the process of 
evaluating. 

Representative DurHam. Do you think that it will meet the 1960 
deadline? 

Mr. Copurn. We are looking at this very closely. I would sooner 
not state my personal opinion because there are a number of people 
involved in the evaluation and I think it is important that we con- 
sider all the facts in this. 
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Chairman Anperson. Mr. Ramey. 

Mr. Ramey. Was the fuel element failure with the OMRE reactor 
experiment something that was inherently showing a fault in the 
organic reactor or was it other causes? 

Mr. Cosurn. As I understand the failure in the organic reactor 
it was caused by a catalyst, if I may use that term. It was rust, that 
in circulating through the system the elements—maybe I had better 
clear this point. 

Were you talking about the failure of the aluminum element or the 
difficulty they had with the stainless steel ? 

Mr. Ramey. It was the element in the reactor at Idaho. 

Mr. Cosurn. That is the one I thought you were talking about, the 
one I was going to comment on, but I see Dr. Pittman wants to make 
a comment. 

Dr. Prrrman. I am sure this is the same comment that. would have 
been made by Mr. Coburn and that is that the failure of those piqua- 
type elements, the aluminum-clad elements, in the OMRE is cer- 
tainly not to be considered as an inherent disadvantage to the 
organic system. 

As I understand, it is that the iron oxide which had gotten in there 
from improperly cleaned piping as I understand it, clogged up at the 
point where the space was relatively small, allowed the aluminum 
cladding to fail. There was certainly nothing inherent in the organic 
system. 

"Mr. Ramey. Is it essential that you carry on the organic experi- 
ment or test reactor in your program this year before you go ahead 
with the intermediate-size prototype, say 75 megawatts, of the type 
proposed in this design study, or could these go on in parallel? 

Mr. McCone. Mr. Ramey, I think the problem on the organic 
study that has been presented here is really one and that is whether 
or not this nuclear boiling is something that can or cannot be achieved. 

As Mr. Coburn pointed out, it makes a factor, I think he said of 
about 214 in the power level if you cannot get nucleate boiling. At 
this particular moment the only evidence that nucleate boiling is 
possible is an out-of-pile study. Certainly we have reason to believe 
that it can be but it is a very vital and important part of the program 
that should be tested before we think of going forward with the 
construction of a reactor based on that particular concept. In my 
opinion also the construction of the experimental reactor at Idaho 
Falls that we have already asked for in our 1960 program is a very 
essential part of any program of organic-cooled reactor program and 
should be carried out. 

Mr. Copurn. May I make one other statement ? 

In talking about the ways that this reactor would behave if you 
could not achieve nucleate boiling, it does not mean that forced con- 
vection cooling can be properly evaluated on this basis. The con- 
tractors did not look at an optimized forced convection reactor. This 
reactor is optimized for nucleate boiling. So this does not condemn 
in any way the other possibility. 

Representative Duruam. Looking at your steam heat, 675, I would 
say that is the key tothe whole situation. It does not look too good. 

Mr. Cozurn. This is 650° F. This is one of the limitations of the 
organic reactor. It is limited by the surface temperature of the 
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hottest point to 850. This is actually the highest temperature of any 
of the three reactors within this study. The boiling water, the pres- 
surized water—it turns out that the steam from all three of these 
systems is quite comparable. 
"Mr. Ramey. About the same thing, boiling water, organic, and the 
moderated ? 

Mr. Cosurn. Yes, the steam conditions are about comparable. 

Chairman ANnperson. Now, we ordinarily give the contractor a 
chance to say a few words. I don’t encourage the contractor because 
we are trying to get out at 4:30. 

Mr. Davis. In view of the shortness of time I think I would like 
to have Dr. Siegel make a few comments on some of the technical 
problems that were raised here. 


STATEMENT OF SIDNEY SIEGEL, TECHNICAL DIRECTOR, ATOMICS 
INTERNATIONAL 


Mr. Srecer. I am Sidney Siegel, technical director of Atomics In- 
ternational. We are subcontractors to Bechtel Corp. for the nuclear 
design of the organic-cooled reactor study. I think in view of the 
shortness of time I will dwell on one point which seems to have been 
given a particular amount of attention. Perhaps we can turn to 
others later. 

The point I would like to dwell on is this matter of nucleate boil- 
ing, a condition which we selected to improve the heat transfer capa- 
bility of the reactor. The oganic reactor as a whole is based on two 
important areas of technological development, one, the satisfacto 
operation of the organic moderate reactor experiment in Idaho, whic 
has been in progress for over a year, and the other, a series of labor- 
atory out-of-pile heat transfer loops which have been operated under 
a variety of conditions 

In this latter series of tests we have operated with surface tempera- 
tures in the region of 900° and higher in order to find a limit to safe 
operations beyond which there begins to be a decrease in the heat trans- 
fer behavior of the system. These tests show that at a surface tempera- 
ture of 850° the decrease of heat transfer with time would be adequately 
low so as to permit operation of a fuel element for periods beyond 
10,000 hourse. It was that evidence, which we had in hand last fall 
which led to the selection of a surface temperature of 850° to be used 
as a design condition. With that surface temperature one can then 
use either nucleate boiling, and relatively low velocities of the fluid in 
the reactor or one can use forced convection. 


(The following material was submitted by Mr. Siegel to supplement 
the record :) 


The core in which subcooled boiling is permitted is characterized by a close 
packed lattice, low operating pressure, low pressure drop in the core, and rela- 
tively low burnout heat flux. This type of core is heat-flux limited. The mate- 
rial presented by Mr. Coburn and described in the Bechtel-Atomic International 
report was based on a subcooled nucleate boiling design. In a forced convection 
cooled design an open lattice would be utilized. The system would operate at a 
higher pressure, it would have a somewhat higher pressure drop through the 
core and would have a higher burnout heat flux than the subcooled boiling design. 
This type of core is surface-temperature and pressure-drop limited. Both of the 
systems can be designed to operate at the same fluid flow rate, the same tempera- 
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ture rise across the core, the same fuel burnup, and with similar external aux- 
iliary systems. 

The present design of the organic cooled reactor was optimized to operate in 
the nucleate boiling region. The concept of subcooled boiling was adapted since 
it appears technically feasible and does result in a reactor system of slightly 
lower costs than would a corresponding core operating solely under forced con- 
vection conditions. For this reason, operation of the present OCR core using 
forced convection heat transfer, in which boiling is suppressed but with the same 
coolant flow rate, would result in a power level of 870 megawatts, a 14 percent 
reduction from the present design. To do so, however, the reactor primary 


system would have to be originally designed to withstand the increased system 
pressure. 


The characteristics of an organic cooled reactor core which is designed for 
forced convection cooling differ in only a few respects from one designed for 
nucleate boiling. The fuel pins used in the OCR design, the surface tempera- 
ture, and other principal design characteristics of the core would be the same. 
The maximum coolant velocity would be 14, rather than 9 feet per second. The 
pressure drop through the core would be 40, rather than 16 pounds per square 
inch; associated with these differences, the system pumping power would be 
10,000, rather than 6,000 horsepower. The system operating pressure would be 
160, rather than 38 pounds per square inch absolute. 


These changes would result in modest cost increases due to the 300 pounds per 
Square inch design pressure for the primary system, and the additional 
pumping power required. Partially offsetting these increases, the use of an 
open lattice core in the forced convection design would reduce the fuel enrich- 
ment required and hence reduce the fuel cycle costs. In any event, the overall 
effect on power costs should be minimal. 


The program proposed to develop and construct the OCR includes sufficient 
funding and an adequate schedule so that the operation of an organic system 
under subcooled boiling conditions can be thoroughly investigated. Should the 
developmental work demonstrate that operation with subcooled boiling is not 
feasible, it would be possible to reorient the design in a manner such that the 
reactor thermal rating would not have to be reduced and that large increases in 
capital costs would not be incurred. 

Mr. Srecex. It is, therefore, our conviction that while all the evi- 
dence we have to date suggests that nucleate boiling is a feasible and 
economical way to proceed, it is not a unique way to proceed. There 
are other approaches which are equally sound technically which can 
achieve essentially the same results. 

I could dwell on other points. Possibly in view of the shortness of 
the time you would prefer to adjourn, or shall I continue? 

Chairman ANperson. Well, we have 25 minutes in this room. We 
were trying to stay away from a session tomorrow. I assume that 
the Chairman may have something he would like to do. I know that 
I am going to have to attend a meeting of the Finance Committee. 
Why do you not make up your own mind as to how you want to use 
this time? If you cannot get through we will have to have a session 
for those who can come tomorrow. 

Mr. McConr. If we could present the other two reports very quickly 
I think it would be well to kind of get them all if that is agreeable. 

Chairman Anperson. I think that is a good suggestion. Go ahead 
with the other two reports. 


Representative Durnam. I think that the others could submit a 
statement for the record. 

Chairman Anperson. The other members of the committee will 
have to come back and read the reports anyhow. Mr. Durham and 
I are the only survivors. If you do have some comments and you sub- 
mit them in a report they will be included in the record at this point 
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so that the other members of the committee can pick up what informa- 
tion they need from that. 

Go ahead. 

Mr. Coxsurn. I find I made a slight omission on my presentation. 
The charts I had had no cost data presented. I would like to briefly 
put those on the easel. This 300-megawatt plant is estimated by the 
contractor to cost $69 million. This amounts to $232 per kilowatt with 
a total power cost as illustrated by this chart [chart 9]. 


CHART 9 
Cost summary for 300 EMW organic cooled reactor powerplant 


I. Land and land rights 
II. Structures and improvements 
III, Reactor plant equipment 
IV. Heat transfer system 
V. Turbine-generator system 
VI. Accessory Electrical equipment 
VII. Miscellaneous powerplant equipment 


Total direct construction cost 
VILE, Jndinect construction: e0ct.5 56656) hace ccdatedecalc 10, 731, 000 
Te a I aia ac ieee ema eae 3, 040, 000 
X. Escalation 6, 150, 000 
XI. Interest during construction 


Total investment capital 


Chairman ANnperson. I think first I would like to have you put the 
cost investment figure in the record because that is a very reasonable 
cost per kilowatt. 

Mr. Cosurn. Yes. The results of all these studies have been quite 
optimistic. 

Mr. Ramey. From your studies that is the lowest cost per kilowatt 

Mr. Cosurn. This, as presented, is the lowest. That is right. 

Chairman Anperson. I want you to supply that for the record with 
such comment on it as you may wish to give us. 

Mr. Cosurn. I want to note the fact that this $184 per kilowatt 
is the cutoff point before escalation at 4 percent per year and interest 
on construction which is a normal cost to the utility and it is not 
included in conventional power cost estimates so that this $184 per 
kilowatt is to be compared with what we might be able to do today 
on that conventional slant. 

I would like to briefly bring this into the fixed charges on the 
investment of the $69 million based on the ground rules we gave them. 
It is 4.63 mills. The fuel cycle cost is 2.45 mills. The organic make- 
up is 0.63 mill. The operation and maintenance is 0.41 mill, giving 
a net power cost of 8.12 mills (chart 10). 


CHART 10 


Estimated OMCR power cost (80 percent plant factor) 
Mills per 
kilowatt-hour 
Fixed charges 
Fuel cycle cost 
Organic makeup 
Operating and maintenance 


Total power cost 
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Chairman Anperson. Will you give us a copy of that chart also to 
put in the record ? 

Mr. Cosurn. We will do that. 

Chairman AnpEerson. We would like that in the record. 

Mr. Cosurn. In omitting this I was a little concerned as to how I 
could get it back into the record. Was the decision made we would 
go ahead and briefly discuss the other concepts ? 

Chairman ANperson. Yes. 

Mr. Cozurn. Let me go through these very rapidly. Each concept 
had its own problems. The one with the organic was which moder- 
ator and which method of operation. In the case of the boilin 
water reactor there were four basic cycles they considered. The ref- 
erence design (chart 11) was a forced circulation, single cycle where 
the water goes in the reactor, goes up to a steam drum where the 
steam is separated and then the water is pumped back into the re- 
actor. All the heat is removed by the latent heat of vaporization. 
The steam is fed directly to the turbine. 

The second cycle was natural external circulation, single cycle, in 
that there is no pump, the water is circulated by the difference in 
densities to high steam drums. There the steam is taken off and water 
returned to the reactor. The original work was done on a 200-mega- 
watt unit size. Two reactors of this size were required to achieve 
this output. 

The third plant was the forced circulation dual cycle in which the 
heat is not only removed by the latent heat of vaporation but the 
water passes through a heat exchanger where sensible heat is re- 
moved from the water and it is returned to the reactor under sub- 
cooled conditions. 

The fourth system they considered was internal natural circulation 
where the water stays in the vessel and circulation is through the 
difference of density. This required three recators in order to achieve 
the reference 200-megawatt design. 

Now, in the cost analysis of these systems, the spread between three 
of them was insignificant (chart 12). In the 200- to 300-megawatt 
size there is a slight cost advantage for the dual cycle forced circu- 
lation system but it is so slight that you really cannot say it is sig- 
nificant at all. Since this is the system that they have the most ex- 
perience with, this is the Dresden concept, this is their reference 
design. It has an attractive feature in that it tends to be load follow- 
ing. If the primary steam is kept at a constant flow rate and the 
load changes on the turbine generator are taken up in the secondary 
system. The system kinetics are such that the reactor will follow the 
load. 

Their reference reactor gives a 306-megawatt net capability, pri- 
mary steam at 950 p.s.i., 540° F. secondary steam 450’p.s.i. of 1,460° F. 

This is a cross section (chart 13) through the reactor vessel. The 
reactor, the four heat exchangers to take off the secondary steam 
and the steam drum for separation of the primary steam. 

Now, the capital cost for this plant totals $92,209,000 for a net cost 
of $301 per kilowatt. I won’t go into how it is broken down for the 
sake of brevity unless you are interested. 
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CHART 14 


ESTIMATED ENERGY COSTS~- MILLS PER NET KWH 


FOR SELECTED BWR 
INSTALLED OPERATING COST LEVELS INCLUDING ESCALATION 


OPERATION AND MAINTENANCE ™_ NUCLEAR FUEL 


CAPITAL 
FIXED CHARGES 


5.5 


TOTAL 9.0 MILLS PER NET KWH 
AT 80% LOAD FACTOR 


CHART 15 


ESTIMATED CAPITAL COSTS- DOLLARS PER NET KW 
FOR SELECTED BWR 


INSTALLED COST LEVELS INCLUDING ESCALATION 


INTEREST DURING START -UP 
CONSTRUCTION “———~_ $2/KW 
SI9S/KW 1% 


CONTINGENCY - wa NS workine CAPITAL 


$IO/KW 
$I8/KW 3% 


ENGINEERING | ESCALATION 
$21/KW $28/KW 


CONSTRUCTION 


$ 203/KW 
67% 


TOTAL COST $92,209,000 


NOTE: TRANSMISSION PLANT $301 PER NET KW 
*S NOT INCLUDED 
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Chairman Anperson. Could you file a copy of that chart which we 
could reproduce by crosshatching instead of colors, and then file your 
statement along with the four subsequent reproductions in the 
hearings ? 

Mr. Cosurn. This is in the reports, but we can also have it repro- 
duced for you. 

Chairman Anprrson. The colors won’t reproduce. You have to 
indicate that in other ways. 

Mr. Cosurn. They indicate what each area is for. They are all 
labeled. 

The cost of power from this system is 9 mills per kilowatt-hour, 5.5 
capital, 2.2 nuclear fuel, operation and maintenance 0.7, escallation 0.6. 

This 2.2 mills per kilowatt-hour is when they get out to the equilib- 
rium cycle which takes them about 7 years. 

Initially their fuel cost will be on the order of 2.8, 2.9 mills per kilo- 
watt-hour. 

CuHart No. 16.—Research and development program 
(1) Fuel development program: 
(a) Alternate design, fabrication methods, and cladding ma- 





Cerlal (inet S60 2 BOG) <3 re ec mne $365, 000 

CO): rE Eine sii i ee 115, 000 

Co): Kamei Ca OE TN aii i ce tinn 1, 000, 000 

(d) Subtotal fuel developments... ncn 1, 480, 000 

(2) Gore development DOORN ces nk i eceecnnes 670, 000 

as) RM SOR ee TD ote een we eee 200, 000 
(4) Development of alternate materials for the nuclear steam supply 

ca eee hl cece ota taeda nae enmeg eleiee 550, 000 

"Otel Dor Gntite DHONI jcc nwa 2, 900, 000 


The research and development costs on this plant, because it is 
essentially a large version of reactors which they are very familiar 
with, are nominal. They total $2.9 million. Of this total, only about 
$1.3 million is necessary for the successful construction of such a 
reactor. The remainder is in improving fuel cycle and advanced 
future improvements in the reactor system. 

This has been quite a rapid presentation. Do you have any 
questions ? 

Chairman Anprrson. May I just say before we get to any questions, 
so far as I recall this is the first time we have heard you testify before 
this committee, Mr. Coburn. I want to thank you and congratulate 

ou on a fine statement. 

I think it has been a very good statement you made and certainly 
you understand what you are talking about. We appreciate it. 

Do you have any questions, Mr. Ramey ? 

Mr. Ramey. This is one that might be oS Have you applied 
the grant method to this type and size of reactor as to how much 
money would be required to finance a reactor of this ‘sort? I know 
the research and development is quite high, so the amount that is 
needed to get somebody to build it, a fairly good-size job, might not be 
so large. 

Mr. McCone. No, but it rather easy to figure out, though, because 
the power cost is affected by the capital cost at the rate of 2 mills for 
each $100. So if you figure $100 grant on the capital cost it would 
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reduce your power cost from 9 mills to 7 mills. You can easily figure 
it out. 

This plant is a very interesting plant. It is slightly larger but 
very similar to the Dresden cycle and you could see in looking at the 
plant it is familiar to those of you who have been at Dresden. It 
has a somewhat higher power density core that I was talking about 
this morning. 

Representative Durnam. I understood that there has been a lot of 
this research and development go out from the Dresden plant. 

Mr. McCone. That is what I say. 

Representative Durnam. So it, in turn, saves you money in your 
research and development fund in this plant? 

Mr. McCone. Yes. This points up a very important trend, you see. 

I want to point out that these figures include all such things as 
interest during construction and escalation at the rate of 4 percent 
during the period of construction and also architect engineers and 
so forth. I think they are very sound estimates. 

Chairman Anperson. I would hope, Mr. Coburn, you will ask this 
staff to go over this project 59-d-13 again when you see the text. If 
there are additional statements you would like to make or facts you 
would like to furnish us, go ahead and do it. 

I recognize it is late in the afternoon. As I say, all the other mem- 
bers of the committee are going to have to read this from the text 
anyhow so that if you do want to furnish us some additional material 
you go ahead and do it. 

Go ahead, Mr. Coburn. 

Mr. Cosurn. I am sorry that I am going through these so hur- 
riedly because I am sure I am not doing justice to the excellent studies. 

On the pressurized water reactor, the first chart is an artist’s con- 
ception of the plant with the reactor, the off gas stack, the open deck 
turbine, control room, and all associated appurtenance (chart 17). 

The second chart shows a cross section through the containment 
shell. The last one was 190-foot diameter for the boiling water re- 
actor. This one is 135 feet in diameter for the pressurized water 
reactor with the core, four heat exchangers, and all the heat being 
transferred by the sensible heat (chart 18). 

One other statement. In this one the fuel elements are brought 
outside the vessel and stored in the external fuel pit. 

Let us skip the next chart which is just a view of the fuel pit which 
would serve two reactor units in a multiple unit station (chart 19). 

This is a cross section showing the control room, the associated equip- 
ment and the turbine generator (chart 20). 
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These are estimated costs for this plant (chart 21). 


CHART 21.—Cost summary for 236 electric megawatt pressurized water reactor 
powerplant 
$1KW (n.e.f.) 
I. Land and land rights 
II. Structures and improvements 
III. Reactor plant equipment. 
IV. Heat transfer system 
V. Turbine generator system 
VI. Accessory electrical equipment 
VII. Miscellaneous powerplant equipment 


Total direct construction 
VIII. Indirect construction cost 
IX. Contingency my $202 
X. Escalation 
XI. Interest during construction 


Total investment capital $246 


I would first like to describe the plant a little bit. This is a 236-net 
megawatt system. The primary pressure is just under 2,000 p.s.i. 
It produces steam at 1,035 p.s.i. saturated. There are several signifi- 
cant advances in the reactor system and the method of control. The 
reactor also allows some bulk boiling in the core in the hottest fuel 
position. It is a two-zone core. 

The contractors feel that this reactor could be loaded in its two- 
zone configuration, buttoned up and not opened again for 314 years 
except for ruptured fuel elements when you would replace the entire 
core at one time. 

The cost in this plant is estimated at $58,160,000. 

Chairman Anperson. What size plant is that? 

Mr. Cosurn. This is a 236-megawatt plant. This gives a unit cost 
of $246 per kilowatt. 

This is a breakdown of the power cost of such a unit, the fixed 
charges are 4.97 mills per kilowattt-hour. The fuel cycle cost is 2.91. 
I believe this is the first core cost. Since it is a unitized core, this, 
except for improvements in its fabrication and burnup, would hold 
throughout its life. 


CHART 22,—Hstimated APWR power costs (80 percent plant factor) 


Mills per 
kilowatt-hour 
Fixed charges 4, 97 
Fuel cycle cost 2. 91 
Operating and maintenance .38 


Total power cost 8. 26 


Operation and maintenance costs are estimated at 0.38 mills per 
kilowatt-hour for a total power cost of 8.26 mills. 

Chairman Anprerson. You label this an advanced pressurized water 
reactor. You have a per kilowatt cost which is reasonably low. 
Do you recall how this compares with the Yankee, for example? It 
is much lower than the figures that Yankee anticipated. 

Mr. McCons. I think they are speaking now of costs in the order 
of 12 to 14 mills with the prospect of going down to 11. 

Chairman Anperson. I thought that they had a per kilowatt cost 
that ran well over $300 and you had $248, did you not? Now, what 
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is the great advance in this over what the Yankee is going to do? 
What is the change in system ? 

Mr. Cosurn. There are several factors in this system which make 
a more efficient plant. One is the allowing of bulk boiling in some 
portion of the core which allow them to go to higher steam condition. 
Another is the two-zone core which allows them to batch load and 
flatten the flux, it gives them a burnup characteristic. 

They have a novel type of control rod in here. It is what you 
might term a rectifier element. It is a hollow hexagonal which has 
a water column inside of it. It is not only effective on thermal neu- 
trons but fast neutrons get in this central water gap and are thermal- 
ized and cannot get back out so that it controls fast neutrons as well. 

In addition to this, by going to higher steam conditions of over 1,000 
p.s.i., the contractor proposes a rather novel turbine. The turbine 
feeds saturated steam through the first cylinder. Then the moisture 
is extracted and some of the steam with the throttle conditions is 
used to superheat this low pressure steam. The second and the third 
cylinders of the turbine are conventional superheated steam units. 

Now the contractors feel that because they have gone to such a 
high pressure, 1,000 p.s.i., they can take advantage of this reheat 
characteristic and they have told us that the net efficiency of this plant 
is 34.5 percent, which is much higher than the efficiencies one normally 
attributes to a saturated steam station. 

Chairman Anperson. That is very good. 

Mr. Copurn. The other two systems vary between 30 and 31 per- 
cent efficiency. 

Chairman ANperRson. Do you know what the estimate is on the 
Yankee plant ? 

Mr. Cosurn. I would have to go to the project engineer group. 

Dr. Prrrman. It is about 2,000, I think. 

Mr. Copurn. The pressure in the primary system would be 2,000 
pounds. We will have to supply the steam pressure for the record. 

All of these are excellent studies. We have been very gratified 
with the results. I would like to emphasize that although we did 
everything we could to keep them on a comparable basis there is still 
a difference in the pricing policies between the companies. 

There is a difference between the amount of conservatism in the 
design. We feel it is important that they receive a thorough analysis 
which we are in the process of performing in order to fully interpret 
the results. 

Representative DurHam. You have certainly given us one of the 
most encouraging pictures this afternoon that we have had in a long 
time on bringing down the kilowatt cost way below what we first 
stated out with. 

It is on paper, I realize that, and it has not been built. But the 
others are very comparable in the cost per kilowatt-hour for pro- 
duction of power. 

Mr. Cosurn. I agree with that. I think this should be said. Actu- 
ally all of these plants are not backed by operating experience. They 
are backed by design experience and they are backed by construction 
experience, but this is not operating experience. 

Chairman Anperson. No, but as each plant or some similar to them 
are built we would then measure the correctness of these estimates 
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against actual operating practice and begin to find new yardsticks. 
This is new business. 

Mr. Cosurn. This is very encouraging. However, none of them 
is economic as reported. 

Chairman Anperson. But 8.26 mills is not a bad cost there. 

Mr. Copurn. One other statement I want to make is what we are 
doing in our comparisons with costs of conventional units. Here 
we gave the contractors a complete set of ground rules, site, cost data 
basis and so forth. We have asked them in a very brief way to tell 
us what on the same site under the same ground rules a conventional 
powerplant would cost, because we don’t know just what costs to 
compare these with. By the time we submit our report to you we 
will have these data. 

Chairman ANperson. Do you know whether Euratom plans to use 
similar plants to what you have outlined here in those parts of the 
program that will depend on the assistance of the United States? 

Mr. Cosurn. I am not connected with Euratom. I will turn that 
to Dr. Pittman. 

Chairman ANperson. We have seen that the British have made 
some transactions with Euratom. I presume those plants may follow 
the pattern of the British plants a little bit. There will be a half 
dozen plants, I suppose, following American patterns. 

Dr. Prrrman. The million kilowatts that 1s going into Euratom 
under the joint Euratom-United States program will certainly involve 
plants of the types discussed here, except I doubt they will be the 
same size. The general pattern of the countries is to put in the 150 
megawatt rather than the 250 to 300 we are talking about here. 

Chairman Anperson. The particular reactor types intended in the 
Commission program were for advanced pressurized water and ad- 
vanced boiling water designs for second or third generation plants. 
They would be suitable for construction by private industry under 
the power demonstration program or by free world nations under a 
foreign cooperative program such as Euratom. 

Dr. Prrrman. They are suitable. The only point I was bringing out 
is that the size that Euratom might want to buy would not be 250 to 
300 because they are talking more of the 150-megawatt size to fit into 
their system. 

Mr. Ramey. Will these reports be made available? Are you print- 
ing them up or will you have enough copies of the actual design chart 
and so on? 

Mr. McCone. We are going to print the reports and have them 
circulated and made public after our comments have been presented 
toyou. The first two reports, the one on which we commented the first 
of this month, are now being printed at Oak Ridge. That is the 
nuclear superheat and the heavy water. 

These other three will be printed. I think these will be very im- 
portant to the industry. 

Chairman Anperson. I agree with you, Mr. Chairman. 

We have reached the hour of 5. We promised to be out of this room. 

Dr. Prrrman. Could I get in the record an answer to a question 
which was left unanswered ? 

You asked the steam condition of the Yankee plant. That is 540 
pounds at 475° F. That is for steam condition. 
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Chairman Anprrson. This other plant was to be something in the 
neighborhood of 1,000 p.s.i, was it not? 

Dr. Prrrman. That’s right. 

Chairman Anperson. Mr. Coburn, om you not say 1,000 p.s.i. ? 

Mr. Copurn. Yes; just over 1,000 p.s 

Chairman Anperson. Thank you, Mir. Chairman, for a very inter- 
esting presentation. ms you have any further comments? 

Mr. McCone. No: I just wondered if the representatives of the 
contractors, the engineering firms, if you wanted to question them to- 
morrow. That is all. 

Chairman Anperson. I would hope that we might have comments, 
but I would not bar them from trying to get a time that the committee 
can meet with them. If they will get in touch with Mr. Ramey we will 
try to give them a chance to testify tomorrow. 

Mr. Ramey. We have arrangements. We can have this room avail- 
able at 10 o’clock. 

Chairman Anprerson. Why do you not leave it this way ? 

Would the contractors like to make some comments on any of these 
last three proposals ? 

( Affirmative response. ) 

Chairman Anperson. The meeting will resume at 10 o’clock tomor- 
row morning. Somebody else will have to be here. 

(Whereupon, at 5 p.m., Tuesday, April 14, 1959, the hearing in the 
above-entitled matter was recessed, to be reconvened at 10 a.m. on the 
following day. ) 
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AEC AUTHORIZING LEGISLATION, FISCAL YEAR 1960 


WEDNESDAY, APRIL 15, 1959 


U.S. Coneress, 
SUBCOMMITTEE ON LEGISLATION OF THE 
JornT CoMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The committee met, pursuant to recess, at 10:15 a.m., in room P-63, 
the Capitol, Hon. Chet Holifield, chairman of the subcommittee, 
presiding. 

Present: Representatives Holifield, Durham, Van Zandt, Hosmer, 
and Bates; Senator Hickenlooper. 

Also present: James T. Ramey, executive director; David R. Toll, 
staff counsel; Edward J. Bauser, technical adviser; and Bernard V. 
Dvoskin, GAO consultant; Joint Committee on Atomic Energy. 

Representative Hoxrirretp. The subcommittee will be in order. 

Mr. McCone, you may proceed with the statement you wish to make. 


STATEMENT OF JOHN A. McCONE, CHAIRMAN, ATOMIC ENERGY 
COMMISSION ; ACCOMPANIED BY HAROLD S. VANCE AND JOHN S. 
GRAHAM, COMMISSIONERS; A. R. LUEDECKE, GENERAL MAN- 
AGER; AND A. GIAMBUSSO, CHIEF, WATER REACTORS BRANCH, 
ATOMIC ENERY COMMISSION 


Mr. McConr. Thank you, Mr. Chairman. 

I know that you plan to discuss these reports with the committee, 
and, for the reasons I explained to you, I have to leave at 11 o’clock 
or a few minutes before. 

I wanted to make one statement for the record concerning the 
reports. 

As indicated yesterday, the five design studies received by the Com- 
mission are to be made public. We have a number of reservations 
relative to technical features and possibly estimates in economics 
included in the design study prepared by the engineering contractors. 

These reservations have been expressed to you in the case of two 
reports, and will be expressed to you in the case of the three later 
reports, and these comments will be in your hands not later than 
May 1. 
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(The report referred to follows :) 


Report OF THE AToMIC ENERGY COMMISSION ON HEAVY WATER MODERATED, 
PRESSURIZED WATER, BOILING WATER, AND ORGANIC COOLED POWER REACTORS 


INTRODUCTION 


1. This report is prepared and submitted pursuant to Public Law 85-590, sec- 
tion 101, which authorized the Atomic Energy Commission to perform a 
series of power reactor design studies, including: 

(a) “Project 59-d-12, design and engineering study of a heavy water mod- 
erated power reactor, 

(b) “Project 59-d-13, design and engineering studies of two large-scale 
power reactors and one intermediate size prototype power reactor.” 

2. Project 59-d—12.—The contractor selected for the heavy water moderated 
power reactor study, Sargent & Lundy, Engineers, assisted by Nuclear De 
velopment Corp. of America, was assigned the following scope of work : 

(a) Determine the specific reactor concept, including coolant, design varia- 
tion, and size for the most economic D.O moderated reactor that can be built, 
starting construction in July 1960. 

(1) The reactor must be optimized for enriched fuel but must be capable 
of operation on natural uranium. 

(2) The design must be based on existing technology, plus such research 
and development as can be conducted concurrent with design and con- 
struction. 

(b) Prepare a preliminary design of a minimum-sized prototype capable of 
operation on natural uranium of the selected reactor concept. 

(c) Estimate capital and power costs, research and development require 
ments, and operating characteristics of the selected reactor concept and proto- 
type. 

3. Project 59-d—18.—The reactor systems selected for study under this author- 
ization were the pressurized water, boiling water and organic cooled concepts 
using slightly enriched uranium fuel. Based upon an evaluation of the pro 
posals received the following contractors were selected to perform these studies: 

Pressurized waier.—Stone & Webster Engineering Corp., assisted by Combus- 
tion Engineering, Inc. 

Boiling water.—Ebasco Services, Inc., assisted by the General Electric Co. 

Organic cooled.—Bechtel Corp., assisted by Atomic International. 

4. The scope of work assigned to these contractors included four major areas 
which may be summarized as follows: 

(a) Determine the specific reactor concept variation (of the assigned type) 
and size for the most economic nuclear powerplant that can be built starting 
construction in July 1960. The selected design most not incorporate any unique 
features which cannot be adequately demonstrated consistent with a schedule to 
construct the reactor starting in July 1960. 

(b) Prepare a conceptual design of the most promising concept variation in 
sufficient detail to estimate capital and operating costs, research and develop- 
ment requirements, and operating and safety characteristics. 

(c) Evaluate the variation in costs as a function of unit size. 

(d) Evaluate the reduction in ultimate cost for a power station having 
multiple units of the same type. 

5. In addition to the above scope of work, Bechtel Corp.-Atomic Interna- 
tional, was assigned responsibility for the preparation of a preliminary design 
and cost estimate of a 75,000 KWE organic cooled reactor plant. 

6. While the general assumption and ground rules provided for use by the 
contractor in connection with the heavy water design study differed somewhat 
from those provided in the enriched system studies, it has been possible to 
place all studies on a comparable basis and compare estimated costs in a 
meaningful manner. A summary of the assumptions and an outline of site 
information provided are given in appendix IIT. 

7. We have analyzed the reports submitted by the four contractors and have 
attempted to place the results on as nearly a comparable basis as possible. 
We have corrected, wherever possible, for differences in costing practices, dif- 
ferences in plant composition, and differences in components of cost estimates. 
We have identified areas of debatable technical judgment and have, when feasible, 
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indicated the effect of other assumptions in these areas. The results of our 
economic analysis are given in appendix I and those of our technical analysis 
are contained in appendix II. 

8. The prototype heavy water moderated plant and the intermediate size 
organic cooled plant are each based upon technical features included in the 
comparable large plant designs. Technical and economic analyses of these 
specific plants would not contribute significantly to this report. Information 
on these designs, however, has been taken into account in arriving at the con- 
clusions stated below. The estimates of unit cost for these intermediate size 
plants naturally are higher than for the larger plants. 


CONCLUSIONS 


9. The concentrated effort on these four reactor systems has provided much 
information of interest. The results warrant careful study and consideration. 
It is noted that the designs have been prepared without the benefit of operating 
experience with units of similar size or design. Cost data are based upon pre- 
liminary designs without firm quotations from vendors. Additional engineering 
work, undoubtedly, would result in modifications of the designs. 

10. The designs and the costs are predicated upon successful completion of 
certain research and development. Results different than those predicted will 
markedly effect the estimated costs and the performance of the units. The 
uncertainty involved varies among the different design studies as evidenced by 
the different cost estimates for the associated research and development pro- 
grams. Subject to these limitations, and to the limited time for design evalua- 
tion. the following paragraphs present our economic and technical conclusions. 


A. Economic 


(1) None of the nuclear powerplants studied is likely to be competitive with 
conventional units of the same capacity in any area of the United States when 
units of the size studied are used. A cost differential on 1 mill per kilowatt-hour 
or more is probable. 

(2) Based on the Commission’s evaluations there is no major difference in the 
cost of power to be expected among the PWR, BWR, or OCR as designed. The 
apparent slight cost advantage of the PWR when normalized to 300 MWE needs 
careful scrutiny in view of the magnitude of research and development required 
to confirm the design, and in view of the uncertainty of technical feasibility of 
the larger size. 

(3) The estimated cost of power from the HWR is at least 1 mill per kilowatt- 
hour more than the other three systems. The use of enriched uranium in this 
reactor which was designed to be operable on natural uranium, would reduce 
costs only a few tenths of a mill per kilowatt-hour. 

(4) In the cases of the BWR and OCR the size chosen is probably the optimum 
size for lowest cost power limited by current turbine technology (300 MWE). 
It is believed that the PWR (236 MWE) and the HWR (221 MWE adjusted) 
would show some further cost reductions if a larger size were built. This is 
considered in the Comparative Cost Analysis—Appendix I. 


B. Technical 
Heavy water moderated reactor (HWR) 


(1) The physics, mechanical design, plant efficiency, and relative adjusted 
cests do not provide a conclusive basis for selection of a specific design as the 
most favorable. 

(2) Extensive research and development predicated upon the reference design 
is not justitied. However, more general research and development, applicable 
to D:O moderated concepts would be valuable and additional work will be under- 
taken as part of the present D.O moderated reactor program. 

(3) The economics of the D.O system is very sensitive to the losses of heavy 
water. For example, a loss of 17 gallons of D.O per day will add 1 mill per 
kilowatt-hour to the cost of power from a 200 MWE plant. 

(4) The Commission plans to investigate the potential concept variations more 
fully. before recommending the specific reactor features that should be incorpo- 
rated in a prototype. The necessary work can be carried out with operating 
funds.available to or being requested by the Commission. 


41000—59——-37 
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Pressurized water reactor (PWR) 


(1) The 236 MWE capacity was chosen on the basis of pressure vessel fabrica- 
tion limitations. (Because the power density of the core was restricted for fuel 
eycle optimization, there is a good probability that the power output can be 
increased.) 

(2) It is doubtful that plant construction could be started in July 1960 with 
reasonable assurance of satisfactory completion and operation on the proposed 
schedule because of the complexity and critical nature of the proposed research 
and development program. 

(3) Successful completion of the research and development program proposed 
would provide a significant extension of pressurized water reactor technology. 
Serious consideration will be given to undertaking critical areas of research and 
development for this concept under the Commission’s reactor development 
program. 


(4) Design and construction of the unit by the Government is not warranted. 
Boiling water reactor (BWR) 


(1) The forced circulation—dual cycle system selected as the most promising 
concept variation requires only a minimal research and development program 
because of its similarity to Dresden and SENN designs. If one of the other 
variations had proven more attractive, the research and development program 
would have been more extensive. 

(2) There is a good probability that plant construction could be started in 
July 1960, with reasonable assurance of satisfactory completion and operation 
on the proposed schedule. However, the construction of such a plant would do 
little to advance boiling water technology. 

(3) Aside from fuel cycle development the research and development proposed 
is all specific to the proposed unit. Since detailed design and construction of 
the unit is not justifiable the development work proposed which is specific 
to the design is not warranted. 

(4) The presently proposed AEC developmental program in the boiling water 
cooled reactor concept (including. the construction of an advanced prototype) 
appears adequate. 


Organic cooled reactor (OCR) 


(1) The reference design is predicated upon two major technological advances, 
which have not been demonstrated. These are (a) use of sintered aluminum 
powder cladding for the fuel elements and (b) use of nucleate boiling in the 
high flux region of the core. 

(2) The proposed research and development is so extensive that there is doubt 
that plant construction could be started in July 1960, with reasonable assurance 
that the plant will perform as specified. 

(3) The successful completion of the research and development program 
proposed would provide a significant extension of organic cooled reactor tech- 
nology. The general developmental effort on organic cooled reactors planned, 
by the Commission will give immediate attention to the principal areas of tech- 
nical uncertainty in the recommended design. 

(4) Further design and construction of the large unit (300 MWE) is not 
warranted. However, the concept shows sufficient potential that when the re 
search and development program substantiates the use of nucleate boiling and 
sintered aluminum powder cladding serious consideration will be given to the 
desirability of, and means for, initiation of detailed design and construction of 
a prototype. 


APPENDIX I 


COMPARATIVE Cost ANAYLSIS 


A. SUMMARY 
1. Costs based on reported data 


Tables 1, 2, 3, and 4 present, respectively comparisons of the capital, fuel 
costs, operation-and-maintenance costs, and the power costs based on.data pte 
sented by the contractors. These costs are based on the assumption that the 
technical performance and research and development necessary for those projects 
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to achieve those costs will be attained on the schedules indicated by the con- 
tractors. The tables include only the data for the single optimized unit selected 
by each of the contractors. 

The reported capital cost estimates as given in table 1, show considerable 
difference on a eost-per-kilowatt basis for the reactor, the power generation 
equipment, and the accessory electrical equipment. 

Reactor costs* range from $59 per kilowatt for the PWR to $102 per kilowatt 
for the BWR, with the OCR and HWR in intermediate positions at $67 per kilo- 
watt and $85 per kilowatt respectively. The estimates in all cases are based 
on actual quantity surveys in which material and labor components were esti- 
mated separately. 

An analysis indicates that the relatively high capital cost shown for the BWR 
reactor system is due in part to the greater quantities of material and labor 
required for construction. In addition, this estimate includes approximately 
$5 million for certain indirect costs which are not included in the other estimates. 
Another factor which is difficult to analyze but which may be responsible for 
some fraction of the difference between this system and the others is that the 
BWR system has been engineered for “guaranteed performance.” This may have 
resulted in overdesign which could increase the cost of certain components by 
as much as 5 percent. 

Power generation equipment unit costs range from a high of $85 per kilowatt 
for the HWR to a low of $33 for the OCR, with the PWR at $43 and the BWR 
at $45. An analysis indicates that these differences result, to some extent, from 
differences in the cost of the turbine generators because of different steam con- 
ditions. For exampled the power generation equipment for the OCR is the 
lowest priced because it is designed for the best steam condition (650° F. and 
600 p.s.i.g.). The expensive equipment for the HWR results from the special 
seals required to reduce D:O leakage and the use of relatively low pressure sat- 
urated steam. 

The allowances for necessary electric equipment range from $7 to $14 per 
kilowatt. Our review of the backup data for these estimates indicates that costs 
in the range of $11 to $14 per kilowatt are probably realistic, but the difference 
is of little consequence in overall capital costs. 


2. Adjusted costs 


There are significant differences in the design philosophy, method of pricing, 
construction time, and fuel performance used by the contractors in preparing the 
reports. We have analyzed the capital, fuel, and operation-and-maintenance 
costs in an attempt to reconcile any major differences. 

Tables 5, 6, and 7 indicate the adjustments we have made for the capital, opera- 
tion and maintenance, and fuel cycle costs, respectively. 

The resulting adjusted power costs are given in table 8. The costs summarized 
in this table do not compensate for the differences in the plant size. While this 
cannot be done precisely, we have estimated that if it proves to be technically 
feasible to build a 300 EMW pressurized water plant, the cost of power would be 
about 0.7 mill per kilowatt-hour less than as shown. Similarly, power from a 
800 EMW heavy water plant is estimated to cost approximately 1 mill per kilo- 
watt-hour less than shown. 

These costs show that none of the nuclear plants is competitive with a modern 
coal-fired plant of comparable size at the same site even with fossil costs of 
35 cents per million BTU. The cost differential between a reactor and coal- 
fired plant appears to be in the range of 1 to 1.5 mills per kilowatt-hour, for the 
PWR, - and OCR and in the range of 3.5 to 4.5 mills per kilowatt-hour for 
the HWR. 


2 Based upon direct plus indirect costs only. 
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TABLE 1.—Comparison of capital costs as reported for single unit of optimum size 
(estimates based on assumption technical performance and research and de- 
velopment objectives are attained on schedule) 


EMW net 

Estimated schedule: 
Start design _- 
Initial criticality 
Full power operation 


A. Capital ute (thousands of dollars): 
. Land 
2. Structures and improve- 
WR cs ee 
. Reactor plant 
. Heat transfer system 


Total reactor plant (3) 
plus heat transfer (4)... 

. Turho-generator system 
. Accessory electrical equip- 


. Miscellaneous powerplant-.. 


Total direct cost 
throuch 8) 
. Engineering, design, and 
inspection 
. General and administration. 
Eee 
. Contingencies 
. Escalation. 
. Interest during construction. 
and working capital 


Total indirect, overheads, 
and so forth (10 through 
16). i oxedspn 
18. Total capit ‘al costs....---- 
B, Indirects, overheads, and so forth, 
as percent of direct cost (17 di- 
vided by 9) 


C. Unit plant cost (dollars per kilo- 
vatt) 


Pressurized Boiling water 
water as as reported 
reported 


Nov. 1, 1959._.| Oct, 1, 1959_..- 


February 1963.) / 
July 1, 1963....| Oct. 1, 1964, 
to Apr. 1, 


Organic Heavy water 
moderated as as reperted 


July 1, 1959_...| October 1959, 
August 1963...) July 1, 1963, 
Dec, 15, 1963..| Jan. 1, 1964. 











(12, 973) 
12, 842 


3, 299 
724 


36, 632 
3, 974 


58 


247 


1 Does not include step-up transformer (table 5 corrected). 


(18, 170) 
12, 657 


2, 761 
414 
41, 449 
5, 744 


3, 999 
988 
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TABLE 2.—Fuel cycle cost summary based on reported data 


Reactor BWR OCR 
MWD/KegeU 4 16.535 


Unit fuel costs ($/KgU): 
Fuel preparation and fabrication: 
JF6-UO2 ‘i 21.72 
Fabrication and assembly_..........--- 4 77. 67 
14. 15 


NINE oi ed ssi iisniadacenmeuen , 2113. 54 
Burnup: 

Fuel charged , 206. 59 

Fuel discharged ks 35. 75 


Burnup cost . 170. 84 
Pu credit 4 . 65. 62 


Subtotal ; 105. 22 89. 49 
Spent fuel: 


Transport ; 6. 61 9.00 
Processing to nitrate 4 20.73 21. 80 
UNH-UFS6-_- . 6 5. 60 5. 60 

1.79 3.33 


Subtotal ; 34.73 39. 73 
rrr re f 253. 49 219. 20 
Fuel costs (mills/kwh): 
Net fuel costs , 2.05 


1,97 
1, 43 (0.9) 1, 49 (0.40) 


wp SE]. 
S22 S3/lz2 


2. 48 (2.39) 2. 46 (2.87) 


pe 
ee 
So 


1 AEC billing procedure requires semiannual settlement of burnup and losses. Hence reported valves, 


based upon initial value of fuel are overestimated by approximately 0.13, 0.09, and 0.09 mills/kwh, respec- 
tively for PWR, BWR, and OCR. 


3 Initial core, 1962 fabrication. 
§ Based on 4 percent use charge for natural uranium. 
‘ Based on total plutonium. 
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TABLE 3.—Annual operating and maintenance costs 


[Thousands of dollars] 





| As reported 


PWR BWR | OCR 





Materials and services _- 

Organic ‘ 

Heavy water___.._. Se So Sioenbecs eee 
insurance 

a 


Total 
ene Se NORE os. coke 





TaBLe 4.—Comparison of power costs based on reported data 


{Results in mills per kilowatt-hour] 


BWR 
236 MW 300 MW 306 MW 


207 MW 


Fixed charges (at 14 percent, 80 paves capee- 
ity factor) ; = 


oe 
ae 
& 








Fuel cycle wand fuel pen ation and fabrica- 
tion 

Burnup cost _. 

Spent fuel processing ----- 

Fuel inventory use charges - 


Sen 


Total fuel cycle cost ! 
Organic or heavy water makeup. ‘ 
Operation and maintenance. = 


oe 
BRS 





Total power cost ‘nm datgn ange 
unit).....- ee eee 





1 Based on data given in table 2. 
2 Includes 1.42 mills for heavy water inventory using an 11.5 percent annual heavy water charge. 





Tas.ie 5.—Adjusted capital costs 
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Tas_e 6.—Adjusted operation and maintenance costs 


{Thousands of dollars] 


| 
PWR (as| PWR BWR (as| BWR OCR (as OCR |HWR (as) HWR 
reported) | (adjusted) | reported) | (adjusted) | reported) | (adjusted) | reported) | (adjusted) 
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1 Excludes 14 percent G. & A. costs. 
2? Adjustment based on AEC experience. 
3 Omitted for comparison. 


TABLE 7.—Effect of fuel exposure on fuel cycle costs 
[Results in mills/kw.-hr.]} 
ia. 
a Reactor design PWR 


MWD/MT ———_MWE 236 
ee 





Prep & Fab., $/KgU 
Spent Fuel, $/KgU 


tn Gh, SOR no cade csunacene 
Burnup, mills/kw.-hr 
Reported, MWD/T 





1 See note 1, table 5. 

3 Includes plutonium credit of 31.50 per kg. of uranium. 

3 Heavy water makeup; losses believed to be low; however possibly loser fabrication of fuel elements could 
provide some compensation. 

¢ Organic makeup. 

§ Varied with. 
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TABLE 8.—Comparison of electric generating costs * 


[Results in mills/kilowatt-hour] 


Conven- 


tional 2 PWR 236 BWR 306 OCR 300 UWR 221 
plant 306 


ee. ee — | 


percent capacity)..........---- 
Heavy water inventory (12.5 
OT ONE) a os cate cclndaindes|ancisecdscanen 1.5 
Fuel cycle costs..........------..] 3.31 2. 7-3. . 8-3. ; 2. 5-3. $2.0-3.0 
Operation and maintenance °_-__-| 37 ‘ : 5 oF 
Organic or heavy water makeup-|--.--..- SE -6 1.2 


Total power cost § 7.4 8. 3-8.7 . 7-9. 10. 8-11. 8 
Total power costs for com- 

parable sized modern 

coal fired unit ®........-- a3 


Fixed charges * (14 percent 80 | 
| 3.67 ’ ' 6.4 





1 Costs adjusted for full power operation in January, 1964; construction starting July, 1960. 

? Breakdown of BWR contractor estimates. 

3 Adjusted capital costs (see table 5). 

4 Burnups of 13,000 to 10,000 M W D/T (see table 7). 

§ Burnup of 7,500 to 5,000 MW D/T (see table 7). 

¢ Adjusted costs (see table 6). 

7 There is no operational experience on which to predict the heavy water losses on power reactors. 

* The relative likelihood of achieving these costs is reflected by the proposed R. & D. costs of $8.6, $2.9, 
$8.4, and $10.7 million for the PWR, BWR, OCR, and UWR. If these costs were written off for the first 
plants, they would increase the power costs 0.7, 0.2, 0.6, and 1.1 mills/Kwh, respectively. 

9 Estimate made by each contractor using same site data und general assumptions as for the nuclear unit. 
Fuel costs are assumed to be 35 cents per million BTU. 


APPENDIX II 
TECHNICAL ANALYSIS OF REFERENCE DESIGNS 


This section covers the technical analysis of the pressurized water (PWR), 
boiling water (BWR), organic cooled (OCR) and heavy water (HWR) refer- 
ence designs within their respective conceptual system areas. For each system, 
a brief description of the reference design, the basis of the contractor’s design 
selection, and a technical analysis of its major features including technological 
advancement and essential development, are given. 

It has not been possible to make a rigorous comparison of the technical 
features of the designs of the four concepts. The technology of each concept is 
at a different stage of development. The extent of required research and 
development and the probability of its success varies among the concepts. 


A. PRESSURIZED WATER SYSTEM (PWR) 
1. Description 


The reference PWR design has a gross electric generating capacity of 248 
MWE, a net capacity of 236 EMW, and a net thermal efficiency of 34.5 percent 
(9.890 B.t.u./kw.-h.). The reactor is cooled by ordinary water (H:O) at 2,000 
psia and operates with an average coolant temperature of 600° F. generating 
685 MWT. Saturated steam at 1,050 psia (545° F.) is generated by sensible 
heat exchange in four parallel steam generators. Reactor coolant circulating 
flow is 45 million pounds per hour and the steam generators produce 2,865,300 
pounds per hour steam flow to the turbogenerator. 

a. Reactor core.—The reactor core consists of a right circular cylinder of fuel 
elements 98.2 inches equivalent diameter and 114 inches long. This core con- 


tains 127 hexagonal fuel clusters 8.4 inches across flats and 6 half-hexagons at 
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the core perimeter. The fuel elements forming these clusters are type 347 
stainless steel tubes 0.440 inch outside diameter and 0.022 inch thick, each 
containing 291 UO; pellets of 0.391 inch diameter and 0.391 inch long. There are 
25,705 fuel pellets in the core, constituting a loading of 53 metric tons of ura- 
nium (1,580 kg. U™) in two approximately equal concentric zones of uniform 
enrichment. The inner and outer zones are enriched to 2.6 percent and 34 
percent U™, respectively. Estimated maximum and average burnups are 25,000 
and 13,000 MWD/MT, respectively, giving an estimated core life of 3% years, 
There are 24 Ag-In-Cd hollow neutron absorber control elements in the core. 

b. Reactor vessel.-—The reactor pressure vessel is 12 feet outside diameter and 
approximately 38 feet high with a wall thickness of 9 inches (low carbon steel) 
and 14 inch cladding thickness (SS304). It is designed for 2,515 psia and 
670° F. The vessel body weighs 216 tons, and the head weighs 55 tons including 
the control rod mechanisms. 

ec. Turbogenerator plant.—The turbogenerator plant is of semioutdoor con- 
struction, and employs three expansions (high pressure, intermediate pressure, 
and low pressure) with reheat between the high pressure and intermediate 
pressure cylinders and four stages of feed water heating. Reheat is obtained 
from a 10 percent bypass flow of high pressure throttle steam around the high 
pressure cylinder through two shell and tube reheaters. 

d. Fuel cycle—The fuel elements and core arrangement have been described. 
Choice of the 0.391 inch pellet diameter was based on the lowest fuel cost for the 
highest total power from a core of this size. Initial core loading is 53,000 
kilograms of uranium, of which 1,580 kilograms are U™. During the core life, 
504 kilograms of U™ are fissioned and 120 kilograms are converted to U™. Gross 
Pu production is 534 kilograms of which 162 kilograms are fissioned, leaving 372 
kilograms for recovery and credit. Estimated core life is 3% years with batch 
discharge. Spent fuel elements are removed from the reactor under water to a 
water filled spent fuel storage pit, located outside the vapor container, by means 
of a chute. After storage for a sufficient decay time, the spent fuel assemblies 
are inserted in lead shielded shipping containers, and removed by means of a 
derrick to a freight car for shipment. 

2. Selection of PWR design 

In selecting the reference design, consideration was given to the following 
major factors: 

a. Fuel material 

U™ Pu versus U™"—Th 
b. Cladding material 
Zircaloy versus stainless steels 
ec. Water-uranium ratio 
Optimum for maximum reactivity lifetime 
d. Core concepts 
(1) Single region uniform low enrichment 
(2) Single region natural or slightly enriched blanket with highly en- 
riched spikes 
(3) Two regions—highly enriched inner region and natural or slightly 
enriched outer region 


(4) Two regions—uniform low enrichment inner and outer zones 
é. Pressurizer 


Integral versus separate 
f. Primary coolant system materials 
(1) SS 304 
(2) SS 316 
(3) 24% Cr—Mo 
(4) Carbon steel 
g. Control elements 
Neutron rectifier versus conventional 
h. Generating capacity 
Optimum for minimum capital and operating costs as limited by PWR 
technology 
i. Power cycle 
(1) Two point moisture separation 
(2) Single steam reheat 
(3) Combination moisture separation and reheat 
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The reference design incorporates those features which optimize the reactor 
performance on a cost basis and are considered by the contractor to be con- 
sistent with the Commission’s ground rules. The proposed research and develop- 
ment program includes physics and materials studies on alternate fuel element 
geometry and materials, control rod, and drive mechanisms, and other optimiza- 
tion parameters noted above. Within the time limits available for the study 
and the time set for the start of construction, 685 TMW (236 net EMW) was 
determined to be the largest feasible capacity in view of major component fabri- 
cation limitations (i.e., pressure vessel, steam generators, and pumps). 


$. Technical analysis 


a. General status of PWR technology.—The major improvements of the refer- 
ence design over current technology are (1) increased reactor coolant outlet 
temperature to 634° F., (2) permissible boiling in some parts of the core, (3) use 
of a 2-zone core, (4) use of hollow neutron rectifier control rods with fuel bear- 
ing followers, (5) use of low reheat in turbogenerator thermal cycle. These 
improvements are intended to provide high fuel performance, reduced con- 
trol requirements, increased thermal efficiency, and reduced fuel and gen- 
erating costs. However, the feasibility and performance of the reference 
design are subject to the successful completion of a major research and 
development program. The conservative design specific power of 12.95 TMW/T 
was selected on the basis of a fuel cost optimization and has a penalizing effect 
on the incremental cost of the pressure vessel. Further evaluation of the effect 
of increased specific power on fuel cycle costs may suggest changes in this design 
specification. 

b. Reactor details —(1) Reactor vessel and containment: The reactor vessel 
is feasible, although at the limit of current technology. Present forging rolls 
eannot handle more than 9 inches, the design thickness. Unless field fabrication 
should prove to be practicable, this vessel is the largest that can presently be 
built. It is too large to be shipped by rail. The use of a welded omega seal which 
requires opening only once in 3 years is an expedient solution to the closure prob- 
lem. Conventional spherical vapor containment design practice has been fol- 
lowed. A significant reduction in diameter of the containment vessel has been 
achieved by adoption of certain design philosophies. 

(2) Core physics: Nuclear design calculations were carried out on the basis 
of a four group model using MVFT, CANDIE, and SOFOCATE codes. The esti- 
mated fuel enrichment appears to be low compared with the Yankee design, but 
the theory employed in the reference design accounts for this in terms of the 
nuclear properties of the 2-zone core which retains its initial flattened power 
distribution throughout its reactivity lifetime. As a consequence— 

(a) The 2-zone core provides 24 percent higher average burnup and there- 
fore 24 percent longer reactivity lifetime to reach the same peak burnup as 
the same size uniform core. 

(b) Less heat transfer surface (50 percent less fuel rods) is required due 
to a 48 percent lower initial power peak. 

(c) The required excess reactivity control in the zoned core is lower per 
unit energy output of the core. 

(d) The 2-region core requires a lower initial enrichment for the same 
reactivity lifetime primarily because of its lower power peaking. 

Programed rod control is required to maintain the predicted axial power distribu- 
tion. Burnable poison is distributed in the fuel to assist initial reactivity control. 
The effect of the low water uranium ratio (2.3) on Xe and Sm poisoning and Xe 
oscillations also depends on the validity of the nuclear design. No in-core in- 
strumentation has been provided because Xe oscillations are not considered to be 
aproblem. The combination of low H.0/U ratio and low specific power is relied 
on to suppress Xe and Sm poisoning by hardening the neutron spectrum. The 
design basis and the core design itself require experimental confirmation, which 
is proposed as part of the research and development program. There is insuffi- 
cient evidence to substantiate that the estimated 13,000 MWD/T average burnup 
will be obtainable with this core. 

(3) Control elements: The use of the thermal neutron rectifier control element 
shifts the control feasibility problem from physics to mechanical design. The 
inclusion of fuel bearing followers requires that the control drives handle control 
elements which weigh 2,300 pounds each. Due to the large compressive stresses 
which would be incurred with bottom drive, the present top mounted location may 
be the most satisfactory for structural reasons. The feasibility of the core as 
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designed is very much dependent upon the solution of the control drive problem 
as it is unlikely that a sufficient number of conventional cruciform rods could be 
incorporated into the core for adequate control. 

(4) Instrumentation and control: With the exception of in-core instrumenta- 
tion all normal areas of requirements are adequately covered. The contractor 
does not believe that in-core instrumentation is necessary for the successful opera- 
tion of the core as designed. The absence of this instrumentation may limit the 
ability to assure best utilization of the first core and to provide the design basis 
for subsequent improved cores. 

(5) Safeguards and shielding: The approach to achievement of satisfactory 
safeguards is consistent with precedents established by previous plant designs. 
Normal shielding is provided around the pressure vessel and loop cells. An addi- 
tional factor has been introduced by refusing access to the containment shell 
during operation. The practicability of such philosophy remains to be demon- 
strated. This philosophy prohibits maintenance within the containment vessel 
while the plant is in operation. 

(6) Waste treatment and disposal: The waste treatment and disposal system 
has been given adequate treatment. This system is quite complete and appears 
eapable of handling all normal operating conditions and is flexible enough to 
handle abnormal situations. 

(7) Fuel handling and storage: Plant layout and operating philosophy have 
made it necessary to locate the spent fuel storage pit outside the containment 
shell. Although a similar arrangement is incorporated in the Yankee design the 
practicality has to be demonstrated. 

The proposed system for transferring spent fuel from the reactor core to the 
storage pit is complex and will require full scale mockup and development before 
installation. Due to the difference in elevation of operating water levels between 
the reactor pit and fuel storage pit of 22 feet positive assurance is required that 
the value system is foolproof. Malfunction of this chute and mechanism could 
result in overflow of the fuel storage pit. 

c. Heat transfer—(1) Top temperature and pressure: The degree of boiling 
permitted in the core and operation of the primary coolant system close to the 
saturation temperature brings the proposed concept closer to the boiling water 
concept. 

(2) Main coolant pumps: The decision to use shaft sealed-open motor type 
circulating pumps has promise for capital cost advantages. However, the effect 
of these pumps on operating and maintenance costs is an unknown which requires 
careful study. Increased maintenance costs could more than compensate for 
reduced capital costs over a plant lifetime. Although controlled leakage seals 
are being used on boilers recirculation pumps, the shaft sizes are much smaller. 
Therefore feasibility must be demonstrated for this application before final com- 
mitment is made. Alternatively, the use of canned motor pumps in capacities of 
this magnitude has not yet been demonstrated. The production of large pump 
castings of the required size, while less difficult for type 304 stainless steel than 
type 316 or 347, poses many development problems. 

(3) Main coolant piping and valves: The 26-inch pipe size, 1,500-pound A.S.A. 
class type 316 stainless steel valves are larger than any previously fabricated. 
Therefore a development program will be required similar to that experienced 
for other new plants. The quoted velocity of 28 feet per second in the primary 
coolant loop piping system poses problems in valve design to assure operability 
and reliability. 

The use of hydroforged centrifugally cast stainless steel pipe helps to achieve 
substantial cost savings. Further savings of 25 to 30 percent can be realized 
when straight centrifugally cast material gains acceptance. 

The gradual buildup of radioactivity on the interior surfaces of the external 
portions of the primary coolant loops canont be ignored. This phenomena has 
been observed in pressurized water systems using either zircalloy or stainless 
steel clad fuel elements. This buildup may limit accessibility of pumps, valves, 
ete., for shutdown maintenances after several years of operation. 

(4) Coolant purification: The proposal to operate with up to 1 percent of the 
fuel elements ruptured seems reasonable with the purification loop proposed. 
The validity of such as assumption will not be known until actual experience is 
gained in this area. 

The fuel element failure detection system will only detect the presence of 
delayed neutrons and give an indication of fuel cladding rupture. Due to the 
geometry of the reference core it is virtually impossible to pinpoint the location 
of any one rupture. 
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(5) Steam generators: The design arrangement and plant location of the 
steam generators ignores the probability of tube or tube sheet leaks. Operating 
experience has shown that stainless steel tubes in carbon steel tube sheets are 
subject to chloride stress and crevice corrosion. Repairs have been necessary 
and accomplished without excess difficulty in more usual designs because of use 
of flanged heads. Repair of tubes in the reference design is virtually impossible 
except at great expense and loss of time. 

d. Turbogenerator.—A significant advancement over current PWR power sys- 
tem technology is the potential thermal efficiency of 34.5 percent versus 28 
percent for current PWR technology. This 23 percent increase is due to the 
use of reheat after the high pressure turbine to within 25° of initial throttle 
temperature by means of a 10-percent bypass flow around the high pressure 
turbine. If the expected performance can be obtained, this power cycle offers a 
means for improving plant economics for either PWR or BWR systems. 


4. Research and development 


The proposed PWR program seeks a significant advancement of pressurized 
water reactor technology and includes tasks addressed to the major unknown 
areas of the reference design. These are reactor physics, heat transfer, core 
structural and mechanical design, primary loop mechanical components, and 
materials development. However, no provision has been made for the develop- 
ment of suitable in-core instrumentation although the novel neutron rectifier 
control elements and the zoned core are sufficiently developmental to require 
a critical experiment and an appreciable analytical core physics effort. Also, the 
turbogenerator and reheater development is assumed to be included in the pro- 
curement cost for these items. The cost of necessary research and development 
was estimated by the contractor to be $8,642,000. 

Physics development.—The analytical and experimental core physics program 
includes the following items: 

(a) Development and validation of nuclear design techniques and methods 
for predicting control rod and burnable poison effects, reactivity lifetime, 
stability with respect to Xenon oscillations, and self-shielding; comparison 
of predicted core characteristics (e.g., buckling, temperature coefficients, 
rod worths) with observed critical experiment values. 

(b) Nuclear design and analysis of Zr versus SS clad cores, determination 
of control rod worth and programing, analysis of lumped poison burnup 
optimized zoning, optimized H.O/U ratio, fuel element cycling, and spiking. 

(c) Design and construction of critical facility ; measurements of buckling, 
reactivity, control rod worth, and power distribution. 

It is indicated in the technical discussions of the PWR reference design 
that failure to apply all corrections (e.g., fuel rod flux depression allowance) to 
its thermal cross sections may result in underestimation of the required en- 
richment, and that equilibrium Xe and Sm poisoning effects may also be under- 
estimated. These questions would be resolved both analytically and experi- 
mentally in the proposed physics program. 

Materials mechanical development.—Major experimental efforts are also pro- 
posed in the areas of fuel and control element materials development, core 
structural development, heat transfer, and fluid flow, as follows: 

(a) Development of fuel cluster fabrication methods, investigation of 
methods for fabricating distributions of burnable poison, evalution of con- 
trol rod materials and fabrication methods, evaluation of alternative fuel 
elements materials and geometry, and fabrication methods, in-pile loop 
testing of selected fuel element, and other material development. 

(b) Development of in-core components of control drive system, optimi- 
zation of core and fuel element configuration and support method, thermal 
stress investigations, development of holddown schemes and tests of com- 
ponents, tolerance studies of core designs, and development of control drive 
mechanism. 

(c) Design and construction of nonnuclear mockups and experimental 
optimization of core thermal and hydraulic design with respect to burnout 
heat flux, pressure drop, and other variables. 

The weight (2,300 pounds) of the proposed neutron rectifier control elements 
and fuel bearing followers requires the development of a satisfactory drive 
mechanism. This will avoid the possible adverse effect on core performance due 
to the use of a larger number of light weight cruciform control rods. Although 
the two-region enrichment zoned core is proposed in the reference design, com- 
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parisons are being made in the physics program of zoning versus fuel shuffling 
in a uniform core. Plate and rod elements will also be compared and zircalloy 
versus stainless steel cladding fuel costs will be evaluated for futher optimiza- 
tion of the design. The fuel materials development program includes metallur- 
gical evaluation of these alternative fuel elements. Although it is stated that 
in-pile loop testing of the selected fuel element will be carried out, long-term 
irradiation is not specified. In view of the importance of burnup in the fuel 
and generating costs, short-term irradiation testing would be of doubtful value. 
Development work on the Ag-In-Cd control material is also essential to establish 
the feasibility of the proposed core design. Heat transfer (burnout) and pres 
sure drop tests are directed toward a determination of the feasibility of per- 
mitting boiling in the hotter regions of the core due to the 18° F. margin between 
the coolant mixed mean exit temperature (618° F.) and the saturation temper- 
ature (636° F.) at 2,000 psia. 

Design development.—The balance of the proposed program is concerned with 
overall plant performance evaluation and systems analysis, as follows: 

(a) Evaluation of the effects of transients on various preliminary design 
concepts and the influence of design variable on plant safety and stability; 
evaluation and cost optimization of the main coolant system and related 
auxiliary systems and components. 

This work includes an investigation of the transient response of an integral 
pressurizer as a basis for determining the feasibility of incorporating such a unit 
in the reference design. Although this item includes evaluation of the main cool- 
ant system, there is no indication that mechanical development work on the 
controlled-leakage pumps, steam generator, or coolant valves will be provided for. 
These pumps are less costly by a factor of two and more efficient (85 versus 66 
percent) than canned rotor pumps. However, the pressure and size are much 
greater than for pumps for this type employed previously in reactor systems, 


B. BOILING WATER SYSTEM (BWR) 
1. Description 


The reference dual cycle forced circulation BWR design has a gross electric 
generating capacity of 320 EMW, a net capacity of 306 EMW, and a net thermal 
efficiency of 31.2 percent (10,934 B.t.u./kw.-hr.). Primary steam generated in 
the reactor at 1,015 p.s.i.a. is separated in an external drum, and admitted to the 
high-pressure turbine cylinder. Water from the steam drum is pumped through 
secondary steam generators, where secondary steam is generated at 475 p.s.i.a. 
and admitted to an intermediate point in the high-pressure turbine cylinder, the 
water being returned to the reactor. Steam from the high-pressure cylinder 
exhaust is passed through moisture separators into two low-pressure turbine 
cylinders at 14.2 p.s.i., and exhausts to the condenser at 1.5 inches Hg. Conden- 
sate is returned to the steam drum and to the steam generators through feed- 
water heaters. Circulating flow in the reactor core is 35,400,000 pounds per hour. 
Primary steamflow is 2,830,000 pounds per hour, and secondary steamflow is 
873,000 pounds per hour. 

a. Reactor core.—The reactor core consists of a right circular cylinder of fuel 
elements 133 inches in equivalent diameter and 130 inches active length, con- 
taining a total of 23,343 fuel rods. These are grouped in 120 assemblies, with 
196 fuel rods per assembly. Each fuel segment consists of UO, pellets enriched 
to 1.91 percent U-235 encased in zircalloy tubing, and segments are joined 
through spacer plates to form a rod. The core loading is 64 metric tons of 
uranium (1,080 Kg U-235). Estimated average fuel burnup is 13,200 MWD/MT 
for the initial core and 16,535 MWD/MT for the equilibrium cycle. There are 97 
cruciform boron-stainless steel control rods which enter from the bottom of the 
core. 

b. Reactor vessel.—The pressure vessel is 12 feet 3 inches in diameter and 
approximately 46 feet in height, with a maximum wall thickness of 5.4 inches. 
The vessel weighs 280 tons. 

c. Fuel cycle-—The first batch of the initial fuel cycle is to be discharged at an 
average exposure level of approximately 11,000 MWD/MT after about 1% years 
of operation. Thereafter, fuel will be discharged and replaced with fresh fuel 
at intervals of about 6-8 months until the entire first core load has been replaced 
at an average discharge exposure level of 13,200 MWD/MT, about 4 years after 
startup. About 7 years of full power operation will be required to complete the 
transition to equilibrium cycle conditions. Thereafter, fora discharge exposure 
level of 16,535 MWD/MT, refueling will be done at 8-month intervals covering 
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20 percent of the core load. At each refueling, the fuel remaining in the core 
will be rearranged to new locations to improve fuel cycle performance and aid 
control of flux peaking. At initial startup and during first core load operation, 
shutdown control is provided by the control rods plus a suitable temporary 
poison. Use of stainless steel fuel channels for the first core loading, followed 
by stepwise replacement with zircalloy channels at 6- to 8-month intervals in 
the first 3 years, is the method presently intended. 

2. Selection of BWR reference design 

The following major factors were studied in the selection of this reference 
design : 

a. Reactor type.— 

(1) Single cycle forced circulation. 

(2) Single cycle natural external circulation. 
(3) Single cycle natural internal circulation. 
(4) Dual cycle forced circulation. 

b. Reactor pressure level——Optimum for minimum capital and generating cost 
in the range of 815—1,465 p.s.i.a. 

ce. Reactor core.—Optimum core design and fuel cycle for lowest energy cost 
including segmented versus unsegmented fuel rods, stainless steel versus zircal- 
loy cladding, moderator-to-fuel ratio, rod diameter. 

d. Application to utility practice-——Secondary consideration was given to typi- 
eal utility load growth and generating unit replacement policies. 

The selection of the dual cycle forced circulation type was made after con- 
sideration of natural and forced circulation, direct cycles, because of the 
superior load following characteristics of the dual cycle, and its relatively 
well developed technology. Pressure optimization studies at 200 and 300 EMW 
indicated a cost minimum at 1,000 p.s.i. for the single cycle, and a minimum 
around 950 p.s.i. for the dual cycle. Although studies indicated lower fuel 
costs for unsegmented rods, segmented rods were used in the reference design 
since these are within available technology. Investigation of the unsegmented 
rods would be carried out in the proposed research and development program. 


$. Technical analysis 


a. General status of BWR technology—The recommended BWR design is 
very similar in technical features to the Dresden plant now under construction, 
and to the BWR design of the SENN project. Performance improvements over 
those designs are gained by less conservatism in the following items: 

(1) Increase in core power density from 28 to 36 TKW/iliter. 

(2) Increase in fuel exposure level from 10,000 to 15,000 MWD/T. 

(3) Increase in generating capacity from 150/187 EMW to 306 EMW. 
The designers’ confidence that these are relatively minor extrapolations of 
available technology is supported by the size of the proposed research and de- 
velopment program. Only $1.3 million of the total $2.9 million program is a 
first-core preoperational requirement. However, these extrapolations have been 
made without benefit of operating experience. 

Plant complexity resulting from the selection of the dual cycle is reflected 
in the capital cost. This complexity is apparent in the primary system which 
includes an external steam drum and large diameter piping loops in addition 
to the circulating pumps and steam generators normally required in nuclear 
steam generating systems. The dual cycle design does not have the inherent 
simplicity of the direct cycle BWR. However, the contractor estimates that the 
dual cycle has a slight cost advantage over the direct cycle in the 200,000 to 
300.000 KWE range under the ground rules of technology and construction 
schedule established for these studies. 

b. Reactor details—(1) Reactor vessel and containment: The reactor vessel 
and internal components are not described in detail. However, as in other 
eases, the design follows established practices and can be fabricated by capable 
vendors. It is of such size that it could not be transported by rail. The 
reactor vessel top head closure principal has been demonstrated in tests only. 
The core support structure and other internals appear to be quite simple in 
arrangement. The provision for taking all incore instrumentation off the bot- 
tom of the core, along with control rod drives permits a simpe fuel handling 
procedure. 

(2) Core physics: The method used should be accurate enough for these 
calculations. When checked against similar experimental systems they gave 
agreement within several tenths of a percent in Keff and 5 to 10 percent in critical 
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mass. Cell corrections were calculated with P; approximation. <A less accurate 
Maxwell-Boltzman neutron distribution (with a hardened neutron spectrum) 
was used instead of the Wigner-Wilkins averaging. The burnup calculations 
seemed fairly detailed, with corrections for nonuniform flux across the core 
and fuel bundles. 

The enrichment of 1.9 percent quoted for the 306 MWE plant appears low when 
compared to quoted Dresden figures. The core loading of 141,000 pounds of 
UO, at 1.9 percent U™ as compared to 134,000 pounds of UO, for Dresden at 
1.5 percent U*™ ratioed to the same power level leaves less U™ content for a 
longer burnup on the 306 MWE plant than is available for burnup on the Dresden 
plant. 

There appears to be a significant control problem in holding down the reactivity. 
As noted in the description of the fuel cycle (sec. B-1-c) the control rods are 
not handling the excess reactivity during initial startup and first core opera- 
tion without the addition of a temporary poison to the core. The control problem 
does not appear to be completely solved. If more enrichment is required to meet 
burnup estimates this would further complicate the problem of providing suffi- 
cient control. There is insufficient data provided in the report to properly evalu- 
ate the potential control problems. The ability to achieve a fuel burnup of 15,000 
MWD/ton, average, cannot be assured at the present time. 

(3) Control rods and drives: The control rod drives as described are similar 
to the Dresden design. Operational requirements and criteria limitations have 
combined to produce a complicated system subject to malfunction. Although 
the design has been tested thoroughly it has not been proven on an operating 
reactor, where unforeseen events occur frequently. Bottom mounted control rod 
drives such as described are vulnerable to corrosion product settlement and 
fouling. 

The control rods follow existing design practice and technology. The type 
has been satisfactorily proven in operating reactors. 

(4) Instrumentation and control: All instrumentation and control areas are 
adequately provided for. The inherent features of the dual-cycle system provide 
normal load following capability. However, the provision for 125 percent power 
bypass to the condenser seems ultraconservative and expensive. The need for 
in-core instrumentation is appropriately recognized and amply provided for. 

(5) Safeguards and shielding: Safeguards methods and procedures appear 
reasonable. The external steam circulating and separating system will have 
high Nw activity background during operation and must be shielded. One of 
the unknown areas of concern is the possible gradual buildup of background 
activity, due to corrosion product transport and “plate-out,” upon internal 
surfaces, and the ability to keep the dose rate down to tolerable levels after 
extended operation. Extra concrete has been provided for shielding feedwater 
equipment, demineralizers, and under the turbine-generator support structure. 
Operating experience on boiling water reactors to date has not indicated need 
for such action. The decontamination factor of about 1,000:1 achieved in the 
steam disengaging space has resulted in a sufficiently low radioactivity back- 
ground to permit access to all areas around the steam and feedwater systems 
during operation. 

(6) Fuel handling and storage: The fuel handling system is the simplest of the 
four proposals. It is a system that has been thoroughly tested and is currently 
being installed in the Dresden plant. Fuel manipulation devices have been 
tested for the past year. 

The fuel handling cycle requires “a weekend” and if this can be taken as 
realistic, indicates that the material-handling aspects of the system is quite 
efficient. Inclusion of the storage pit within the containment vessel, saves in 
fuel handling system costs but may result in requiring extra shielding around 
reactor components to protect the plant personnel during storage pit manage 
ment while the reactor is operating. 

The fuel handling system can be classified as a technically feasible, well 
developed concept. 

(7) Waste treatment and disposal: Insufficient information is presented to 
permit any degree of analysis. Other than a brief description of the main com- 
ponents in the waste treatment no other information is presented. 

No conisderation is given to the discharge of gaseous fission products. The 
other contractors feel that gas retention tanks are required, especially during 
the inversion periods that oceur 50 percent of the time. Certainly the gaseous 
waste disposal system, as indicated, appears inadequate. 
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c. Heat transfer.—(1) Main coolant and steam generation system: The use 
of a dual-cycle system has resulted in a more complex mechanical arrangement 
than required for either the direct cycle-forced circulation or natural circula- 
tion-internal separation systems. The location of the steam separating drum 
approximately 80 feet above the top of the core involves an expensive supporting 
and shielding structure plus considerable large diameter stainless steel piping 
for risers and downcomers. The steam generators provide only about 30 per- 
cent of the total power at full load. However, the size and cost of this equip- 
ment is similar to that used on the pressurized water units which exchange 100 
percent of the usable reactor heat. 

The boiling water reactor plant design incorporates canned rotor circulating 
pumps where as the other two enriched fuel design studies have used mechani- 
eal shaft seals with uncanned pump motors. This difference in design philoso- 
phy has a significant effect upon plant cost and performance. The steam gen- 
erators do not have isolating valves on the upstream side. 

(2) Coolant purification: The provision for three distinct demineralization 
systems for reactor coolant purification is conservative. Full flow condensate 
demineralization has not been necessary in operating boiling water reactors to 
date. Only makeup and reactor cleanup loops have been used. 

d. Turbogenerator.—The turbine-generator unit provided for this concept is 
$20,000 gross electrical kilowatts. This is the largest single shaft saturated 
steam turbine which General Electric is prepared to build and guarantee. The 
31.2 percent net thermal efficiency is achieved by conventional multistage feed- 
water heating. 


4. Research and development 


A minimum research and development program totaling $2.9 million is pro- 
posed for the reference BWR design, consistent with its close adherence to 
current technology. Of this total, approximately $1.3 million is essential to 
first-core operation. 

The research and development program includes the following items: 

a. Fuel development.—Evaluation of alternate (unsegmented) fuel element 
feasibility, evaluation of Zircalloy versus stainless steel cladding, studies of 
advanced fuel fabrication techniques and in-pile loop testing of 20 fuel assem- 
blies including long-term (20,000 MWD/T) irradiation of selected fuel assem- 
blies. 

b. Core development.—Development of grid fuel boxes, control rods, and other 
core structures to establish feasibility and provide detail design data. Includes 
fabrication and design checks on model fuel structures, flutter and vibration 
tests of core structure and fuel representative assemblies, tests of a prototype 
fuel handling mock-up, tests of a complete control rod, follower, and latching 
system, fabrication investigations of core structures, and development of a rup- 
tured fuel rod location test. 

c. Heat transfer and fluid flow.—Experimental determination of burnout heat 
transfer rates with net boiling in multirod assemblies and determination of 
pressure drops in 2-phase flow in a nonnuclear mockup. This item also includes 
studies of reactor startup tests to determine the adequacy of instrumentation 
and testing procedures for providing maximum information during the startup 
period. Such studies would normally be considered part of the required startup 
work chargeable to plant construction, rather than research and development. 

d. Alternate materials.—Development of alternate nuclear steam supply sys- 
tem materials for cost reduction, including primarily tests to determine whether 
2.25 percent Co-10 percent steels can be used in place of stainless steel at a 
potential cost reduction of more than $1.75 million. Requires in-pile testing 
to determine corrosion and mass transport effects and their relation to oxygen 
and pH control for substitute materials. 

The fuel element materials development program proposed for the BWR is 
primarily second-core development, although the choice of stainless steel over 
Zircalloy for first core cladding material may be revised if warranted by early 
results of the fuel investigation. 

The magnitude of the fuel development program ($1.5 million) is greater 
than the subtotal of all other research and development items. 


41000— 59——38 
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C. ORGANIC COOLED SYSTEM 
1. Description 

The reference OCR design has a gross electric generating capacity of 313 
EMW and a net capacity of 300 EMW, yielding a net thermal efficiency of 29.6 
percent. Santowax R is employed as the reactor coolant. A maximum flow of 
54,500,000 #/hr circulates through the core at 27 psia, leaving the reactor at 
675° F. Coolant flow is then divided into four parallel loops, in which super- 
heated steam is generated at 615 psia and 650° F. The reactor generates 1013 
TMW at design capacity, with a corresponding steam generation rate of 3,640,000 
#/hr. A main coolant pump maintains circulation through each primary loop, 
returning the Santowax R to the reactor inlet at 550° F. at design conditions, 
Auxiliary primary loop equipment includes purification, degasification, and gas 
handling systems. The coolant purification system controls the concentration of 
high boiler compound (HBC) to a maximum of 30 percent by weight, and 
cleans the new coolant makeup by continuous distillation. The full power 
makeup flow rate is 1105 #/h4. 

a. Reactor core.—The core is a right circular cylinder approximately 11 feet 
in diameter and 12 feet in height, containing 352 fuel elements. Each fuel 
element consists of 100 extended surface rods of sintered aluminum powder 
(SAP) within a 0.035 inch thick stainless steel box. The rods contain 0.30 inch 
diameter UO, pellets, enriched to 2.5 percent U™, constituting a total core loading 
of 52.6 metric tons of uranium (1315 Kg U*™). Estimated average fuel burnup 
is 15,00 MWD/T. Reactor control is accomplished by 61 cruciform rods of 
europium oxide and boron clad in stainless steel and driven from below the 
reactor. 

b. Reactor vessel.—The reactor vessel is made of low carbon steel. It is 
approximately 68 feet in height and from 13.5 to 17 feet in diameter, with a 
maximum wall thickness of 2 inches. Its weight is 170 tons. 

c. Turbogenerator plant.—The turbogenerator plant includes a high-pressure 
turbine cylinder expanding superheated steam from 615 p.s.i.a./650° F. to 127 
p.s.i.a. and a low-pressure turbine cylinder expanding steam from 124 p.s.i.a. to 
a condenser at a pressure of 1.5 inches Hg, on a common shaft driving a 313 elec- 
trie megawatts generator. Five-stage regenerative feed water heating is em- 
ployed, including one deaerating heater to which makeup feed is supplied as 
steam from waste heat boilers fired by HBC coolant decomposition products. 

d. Fuel cycle—aA description of the core has been given. The fuel will be 
programed in and out of the core on a three zone radially graded exposure basis. 
New fuel elements will be loaded at the core periphery, moved toward the center 
during burnup, and discharged from the center. The reactor will be shut down 
for refueling at time intervals corresponding to an average burnup of 5,000 
MWD /T or 286 days, at which time one-third of the core elements (117) will be 
discharged, an equal number of new elements will be loaded, and the remain- 
ing elements shifted radially toward the center. This operation will require 
about 120 hours. The first refueling will occur about 18 months after initial load- 
ing, and subsequent refuelings will occur every 9 months. In view of the un- 
certainties in fuel element technology discussed previously, the achievement of 
the anticipated 15,000 MWD /T burnup is questionable, 


2. Selection of OCR reference design 


The evaluation study on which the selection of this reference design is based 
had the following objectives: 

(a) Selection of the optimum-sized electric generating plant using an organic 
cooled nuclear reactor. 

(b) Evaluation and optimization of the various OCR concepts, with special 
attention to moderator selection, consistent with the Commission criteria. 

It should be noted that use of an organic as both coolant and moderator was 
not specified initially, but evolved as a result of the selection process in which sev- 
pete alternative moderators were considered in combination with an organic 
coolant. 

Selection of the 300 electric megawatts capacity was based on (a) electric 
utility trend toward installation of larger plants for unit cost reduction, {b) 
capability of providing the required heat with a single reactor, and (c) the dif- 
ficulty of procuring a turbogenerator of higher capacity with the steam condi- 
tions available from an OCR. 

Seven possible OCR systems were considered in the conceptual optimization 
study. Although the fuel elements, reactor geometry, and heat transfer mech- 
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anism were varied, the principal variable was the moderator. The results of this 
investigator may be summarized as follows: 

Be or Be O moderated—Uneconomical unless the price of beryllium is 
significantly reduced. 

ZrH moderated—Good neutron economy and flat power distribution across 
fuel elements, but presents problems in control, moderator cost, degasifica- 
tion, and hydrogen migration. 

Graphite moderated—Good fuel economics, reduced organic makeup, and 
possibility of nuclear superheat, but has significantly higher construction 


cost and pumping power requirements than organic cooled and moderated 
(OCMR). 


H.O moderated—No economic advantage. 
D.O moderated—Significantly higher power costs, either with natural or 
slightly enriched fuel. 
The reference organic cooled and moderated concept requires the least research 
and development of the organic-cooled systems studied and has the lowest power 


cost, assuming the feasibility of nucleate boiling in the core and the use of SAP 
cladding. 


$8. Technical analysis 


a. General status of OCR technology—The recommended OCR design repre- 
sents a significant extrapolation from available technology. Although a year’s 
operating experience on the organic moderated reactor experiment and general 
development work on organic coolants and systems (e.g., Piqua) provide a basin 
for the design of such an advanced system, the feasibility as well as the achieve- 
ment of the estimated performance and costs is wholly dependent upon the suc- 
cessful completion of an extensive parallel research and development program. 

There are two major advancements over available technology in the reference 
OCR design. These are: 

(1) Use of nucleate boiling in the high power region of the core; 

(2) Use of SAP cladding for the fuel elements. 
There is a small probability that nucleate boiling may prove infeasible in this 
system due to an increased fouling rate and resultant decrease in heat transfer. 
The SAP must be tested in combination with UO, fuel under reactor operating 
conditions for an adequate length of time, and a satisfactory method of welding 
the end closures must be devised. The proposed research and development pro- 
gram includes appreciable efforts in both of these areas. It is estimated that 
the plant as designed would produce only 131 electric megawatts gross, or 42 
percent of its design capacity, in the event that nucleate boiling and SAP 
cladding proved infeasible. It should also be noted that the 300 electric mega- 
watts reference design capacity represents a large extrapolation from the Piqua 
plant which is still being designed. 

b. Reactor details.—(1) Reactor vessel and containment: The OCR vessel is 
made of low carbon steel and permits standard fabrication and construction 
procedures, although it is large and bulky. However, it must be field assembled 
or shipped by barge since its size exceeds rail-shipment limitations. The con- 
tainment shell is a domed cylinder having a lower cylindrical section of rein- 
forced concrete lined with steel and a hemispherical carbon steel dome. It is 
designed for 8 pounds per square inch. This light construction for the pressure 
and containment vessels is claimed to be permissible for the OCR, due principally 
to low primary coolant system pressure. 

(2) Core physics: The OCR reactor physics calculations seem quite satisfac- 
tory. A four-group multiregion one-dimensional diffusion theory code (WANDA) 
was used for calculation of the void coefficients and temperature coefficients. 
Cross sections were calculated using the MURT-4 code. Burnup calculations 
were not as detailed, using a one group constant flux model which were solved 
using an analog computer. This model could introduce considerable error and 
may lower the maximum attainable burnup. The criticality calculation methods 
were checked against the OMRE and the TRX criticals. The OMRE critical 
mass was predicted within several percent, and the reactivity of the Westing- 
house critical within 2 percent. The nuclear properties of the organic can be 
normalized quite well to that of water so cross comparisons can be made. 

The predicted critical enrichment of 2.5 percent of the xenon and samarium 
poisoning is reasonable. The doppler coefficient, moderator temperature coeffi- 
cient, and moderator void coefficient are in the range of previously reported 
values and satisfactory for stable power operation. 
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(3) Control rods: The OCR has both boron steel and europium oxide controt 
rods. Europium oxide rods are not developed and at the present time are very 
expensive. However, the longer useful lifetime of europium oxide might offset 
its higher cost. 

The control rod drives have the most practical design features of any proposed 
to date and extensive development does not seem necessary. 

(4) Instrumentation and control: The instrumentation and control system 
proposed for the OCR utilizes conventional practice. The incore instrumenta- 
tion is extensive but must be tested to insure practicability. 

(5) Safeguards and shielding: Fuel center temperatures will be below the 
melting point during normal operation. Provision has been made in the shield- 
ing for continued operation, with from 0.05 to 0.1 percent failed fuel pins in 
the core. One of the attractive features of the organic coolant is its low activity 
under normal conditions, allowing access to all operating equipment outside 
the reactor biological shielding during operation. Shielding requirements are 
based on maximum dose rates of 0.75 mr./hr. for uncontrolled and routinely 
occupied areas and 7.5 mr./hr. for plant maintenance and fuel-handling opera- 
tions. The plant is designed so that individual loops can have maintenance 
work performed while the reactor is operating. 

(6) Fuel handling and storage: The fuel-handling system proposed is an 
underliquid transfer system which does not require a fuel-handling cask. Ex- 
tensive development is required but appears to be worthwhile considering the 
elimination of the cask. 

(7) Waste treatment and disposal: Systems are provided for storage, monitor- 
ing, and disposal of radioactive waste gases, liquids, and solids. The polymer- 
ized organic removed from the system is stored to allow the activity to decay 
to acceptably low levels and then burned. Heat from this burner is used to 
supply low-pressure steam for preheating the primary loop. The system de- 
scribed seems adequate. 

ce. Heat transfer—(1) Top temperature and pressure: The maximum coolant 
temperature in organic-cooled reactors is limited by thermal decomposition of 
the organic material itself. Fuel surface temperatures are presently limited 
to a maximum of about 850° F. The maximum temperature of the steam pro- 
duced would be limited to something less than 750° F. The organic reactor 
outlet temperature in the OCR, 675° F, and the steam conditions, 650° F. and 
615 pounds per square inch absolute, are considered reasonable. 

(2) Main coolant pumps: Some development is required on the pump seals 
since the 11-inch diameter shafts are larger than currently in use. The seal 
development should not be difficult because of the low pressure and the fact 
that some leakage may be tolerable. 

(3) Main coolant piping and valves: Carbon steel valves and pipes of the type 
required are conventional. 

(4) Coolant purification: The coolant purification apparatus proposed for the 
OCR is essentially the same as that used in the OMRE. These vacuum-distilla- 
tion units are reliable. No problems should be encountered with the OCR 
purification system. 

(5) Steam generators and superheaters: Carbon steel steam generators and 
superheaters very similar to the ones proposed for the OCR are widely used in 
petroleum refineries today. 

d. Turbogenerator.—The 313 electric megawatts rating of this machine was 
selected as the largest single-shaft machine available for the prescribed steam 
conditions. Although the OCR steam generator produces superheated steam, 
the high specific volume of steam at these conditions (0.981 ft.*/#) requires 
a large annulus and therefore a large machine. 


4. Research and development 


A major extrapolation of current technology is required in support of the 
reference OMR design. While the proposed program ($8,366,000) appears to 
provide adequate coverage of the problem areas, satisfactory completion of the 
program is essential to permit the attainment of the estimated plant perform- 
ance and economics. 

The program includes the following items: 

a. Design and fabrication of a critical experiment to determine core power 
flattening, control rod programing, effects of control rod poisons, temperature 
and void reactivity coefficients, and core orificing criteria for maintenance of 
required bulk outlet temperature. 
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b. Design and construction of test apparatus to determine nucleate boiling heat 
transfer parameters, burnout heat flux limitations, fouling characteristics, and 
limitations, pressure drop, and pin vibration, and flow characteristics during 
nucleate and bulk boiling, including instabilities associated with reactor 
transients. 

ec. Development of wet-back fuel handling system and test of full-scale mockup, 
testing of core power mapping system and components, development of core moni- 
toring system for the detection of failed fuel elements, development and testing 
of control rod and drive system in full-scale mockup. 

d. Development of leak-tight seals for primary coolant loop components (e.g. 
pumps, valves), and development of a method for removing fission products from 
the coolant degasification system. 

e. Fuel element materials and design studies, inpile loop testing of fuel ele- 
ment materials, development of fabrication techniques for fuel element boxes 
and end connectors, development of production jigs and fixtures, development of 
quality control tests and procedures for finished fuel element components. 

No analytical reactor physics has been included, as it is considered that avail- 
able methods are adequate for design calculations, and will be confirmed by the 
critical experiment. 

The critical importance of nucleate boiling and the SAP cladding is reflected 
in the proposed program. Available experimental information in support of the 
feasibility of nucleate boiling in an OCR system is limited to short-term tests 
to determine possible operating limits. Although no fouling of the heat transfer 
surface was experienced in these tests, long-term tests must be carried out to 
confirm these results. Although nucleate boiling permits greater heat transfer 
with lower coolant velocity and pressure drop than with forced convection non- 
boiling, the core and heat transfer system must be redesigned in the event that 
nucleate boiling proves unfeasible. The higher fuel element surface tempera- 
ture (850° F) permitted by the SAP cladding is supported by limited experi- 
mental evidence, but long-term irradiation of SAP-clad UO, pellets under the 
operating conditions anticipated in the reference design is required for con- 
firmation. Development is also required on fabrication techniques for fuel 
assemblies and components, including quality control procedures. The feasibility 
of the proposed OCR system cannot therefore be regarded as established, but is 
dependent on the successful results of these critical phases of the development 
program. 

D. HEAVY WATER REACTOR SYSTEM (HWR) 
1. Description 


The reference heavy water moderated power reactor design is a cold heavy 
water moderated, boiling heavy water cooled, direct cycle plant. The reactor 
produces 790 thermal megawatts of which 60 thermal megawatts are lost to 
the moderator. The gross electric generating capacity is 220 electric megawatts 
with a net capacity of 206.6 clectric megawatts, resulting in a net thermal effi- 
ciency of 26.1 percent. Subcooled D.O enters the core through the lower end 
of pressure tubes and leaves the upper end as 75 percent steam by volume. The 
steam is separated in steam separator drums, and admitted directly to the 
turbine at 765 pounds per square inch absolute saturated. The turbine is an 
1,800-revolutions per minute, tandem compound, double flow, extraction steam 
turbine exhausting at 3% in hectogram steam flow to the turbine is 
3,270,000# /hr. 

a. Reactor core—The reactor core consists of a low-pressure aluminum ¢a- 
landria vessel 18.4 feet in diameter and 20.7 feet in height containing D.O 
moderator at a temperature of approximately 200° F. Two hundred and eighty- 
seven aluminum calandria tubes are arranged in a hexagonal pattern on an 
11.1 inch pitch. Nineteen of these tubes are for control rods. Zr-—2 pressure 
tubes, containing the fuel elements, pass through the calandria tubes, through 
the neutron shields, and are connected to headers by mechanical joints. The 
pressure tubes are supported at the top by the cross core headers and allowed 
to expand downward. A smell airgap between the pressure tubes and the 
calandria tubes serve as thermal insulation between the hot coolant and cold 
moderator and provides clearance for alinement. 

Control is achieved with rods driven from the bottom of the reactor. The 
rods occupy regular lattice positions. At the operating temperature the coolant 
void coefficient of reactivity is slightly positive but becomes negative at slightly 
higher temperatures. This relationship between voids and reactivity results 
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in a reactor which is load following for small load changes but which is self- 
limiting in the event of a large load transient. 

The temperature of the moderator is maintained at the desired temperature 
by passing it through an external heat exchanger loop. The moderating coolant 
loop contains ion exchange beds for removing impurities and a deuterium re- 
combiner unit. Onsite facilities are provided for D.O reenrichment. 

The fuel elements consist of 37 rod clusters 8.8 feet in length. Two elements 
are placed end to end in each fueled tube and are supported from the bottom. 
The fuel rods are composed of a column of cylindrical UO, pellets sealed inside 
a Zr-2 cladding tube with helium gas to improve heat transfer. 

The refueling schedule proposed is a four-zone radial shift scheme with axial 
inversion of the fuel elements. With an outward radial shift of partially spent 
elements, the contractor estimates an average fuel burnup of 7,500 megawatt 
days/metric ton when operating on natural uranium. A burnup of 10,000 mega- 
watt days/megaton can be achieved if the fuel is enriched to 0.825 percent. 


2. Selection of HWR reference design 


a. In selecting the optimum concept the contractors briefly surveyed approxi- 
mately 50 possible reactor types. From these they selected six concepts which 
appeared most attractive. Conceptual designs and cost estimates were per- 
formed for a 200-electric meg2watt plant of each of these types. The estimated 
cost of power from each of the plants studied in this preliminary evaluation 
is given below: 


. Pressurized D.O cooled pressure vessel reactor 
. Pressurized D.O cooled pressure tube reactor 

3. Direct cycle boiling DO cooled pressure tube reactor 
. Direct cycle boiling DO cooled pressure vessel reactor 
. Organic-cooled pressure tube reactor 
. Gas-cooled pressure tube reactor 


Subsequent work resulted in some adjustments to these figures but within the 
accuracies of this limited study there appears to be little difference in the esti- 
mated cost of power among the D.O cooled concepts. Reevaluation of gas- and 
organic-cooled concepts by the contractor indicated the organic-cooled design 
could be made nearly competitive with D.O cooled designs but not with suf- 
ficient assurance to replace the recommended concept. 

The gas-cooled concept investigated by the contractor indicates power costs 
much higher than those predicted for the east coast-Florida west coast reactor 
which is of the same general type. The difference can be explained by different 
financing arrangements and different technical features. An important tech- 
nical difference is in the coolant temperature used and subsequently the thermal 
efficiency of the plant. 8S. & L. and NDA assumed an exit gas temperature of 
600° F. as opposed to 1,000° F. for the EC-FWC. The respective thermal ef- 
ficiencies resulting from these coolant temperatures are 20.8 and 33.2. The use 
of higher coolant temperature for the EC-FWC reactor is predicted on the 
designer’s ability to develop internal insulation for the pressure tubes. 8S. & L.- 
NDA expressed reasonable doubt that this problem could be solved in a way 
which would permit operation with natural uranium on a time schedule con- 
sistent with the ground rules for this study. 

The selection of pressure tubes versus pressure vessel reactors could not be 
based on the marginal differences in power cost, since these are within the 
range of accuracy in estimating power costs at this stage. The core physics 
and reactivity lifetime appear to be about a standoff. The reactivity increase 
gained by having a significantly lower moderator temperature in the pressure 
tube design is offset by the increased poisons introduced into the core by the 
calandria and pressure tubes. The boiling version required a separate, non- 
boiling moderator in either case to minimize reactivity loss due to voids. 

The cores for heavy water moderated, natural uranium reactors are in- 
herently larger than those of light water moderated, enriched uranium reac 
tors. Although pressure vessels for reactors of the size considered in this study 
could be shop fabricated, they are at the upper size limit. The use of pressure 
tubes relaxes, to some extent, the size limitation. Since larger reactors offer 
better economics, future plants may be larger than those considered in those 
designs. 

The contractor selected the pressure tube design on the basis of two major 
advantages: (1) The greater potential for future development in size and ef- 
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ficiency ; and (2) contamination of the coolant with light water would be less 
serious and less likely to shut the reactor down through loss of reactivity. 

The selection of boiling D.O versus pressurized D.0 was based on the poten- 
tial advantages offered by direct cycle operation. 

b. Comments on selected reference type.—The use of the calandria-pressure 
tube design has the following inherent problems: 

1. The design of the calandria will be extremely complex due to the physical 
size, the support and alinement problem, and the clearances required. 

2. The zirconium tubes are individually connected to a header. Expansion 
joints are required across the cross core headers. 

8. The zirconium tubes will be in contact with hot water for the entire re 
actor life (up to 20 years) unless replaced. Replacement of these tubes would 
add to the operating cost. The life of zirconium under these design conditions 
for prolonged periods of time is unknown. 

Such items as the potential D.O losses in a direct cycle system should be in- 
vestigated more fully before recommending the concept variation that should 
be incorporated in a prototype. 


8. Technical analysis 


a. General status of HWR technology.—The significant problems in the D.O 
natural uranium reactor are: (1) The ability to obtain sufficient reactivity for 
long fuel exposure; (2) the design of a large pressure vessel, or the mechanical 
design of a reliable, low cost calandria-pressure tube type of vessel; and (3) 
the ability to minimize the D.O leakage rate. 

A great deal of experience has been gained from the operation of the produc- 
tion reactors at Savannah River; however, these reactors operate at tempera- 
tures and pressures much too low to be of use in power reactors. Although 
several design studies have been made and considerable research and develop- 
ment performed, no heavy water power reactor has been operated to date. The 
Commission currently has four heavy water moderated reactor projects under- 
way and on which research and development is being performed. None of these 
reactors will operate on natural uranium, although they can be used to gain 
much information on natural uranium fuel cycles. Canada has under develop- 
ment and construction a 20 electrical megawatt, natural uranium, heavy water 
moderated and cooled pressure tube reactor and is initiating development of a 
200-EMW plant of the same design. At the present time, the greatest unknown 
eoncerning heavy water moderated natural uranium-fueled reactors is the 
achievable reactivity lifetime. 

b. Reactor details.—1. Reactor vessel and containment: The heavy water de- 
sign is a first generation design; therefore, evaluation of its adequacy must be 
based on what design conservation has been included to assure its performance 
at rated output and what potential for increased performance is offered. 

Although the pressure tube header system presents some complication, the 
contractor claims the power removal system and overall plant design is basic 
and simple. Sealing of the moderator system utilizes existing technology based 
on the experience on production reactors. Sealing of the coolant system is a 
matter of ingenuity and manufacturing skill on the part of supplying firms. 
Some work on EBWR is directly applicable to the high-pressure mechanical seal 
problem and the plutonium recycle and Canadian power reactor programs also 
represent experience in this field. 

The fabrication of pressure tubes for reactors has been actively under in- 
vestigation at several sites. The PRTR and Canadian NPD programs contribute 
to the technology for these components. 

Top temperatures and pressures are conservative and are based on recognized 
safety factors for the pressure tubes and piping. 

The design of the fuel assemblies is conventional and adequate research and 
development funds have been included for their detailed development. The de- 
sign is adaptable to improved fuel assemblies should they be developed. The 
operating parameters for the core include conservative power densities and heat 
fluxes with burnout safety factors greater than 3.0. Adequate shielding is 
provided, including a concrete shadow shield lining the containment vessel. 

2. Core physics: Both biaxial inversion and 4-zone shuffling of the fuel is 
anticipated. This results in essentially uniform burnup of fuel. Based on this, 
a reactivity lifetime of about 7,500 megawatt days per ton is estimated. This 
represents considerable extrapolation of known technology. 

The reactivity lifetime calculated may or may not be optimistic. Additional 
physics experiments will improve the reliability of such calculations but there 
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is no way of conclusively determining this point without actual power reactor 
operating experience. The lattice spacing selected by the contractor is at the 
upper limit of experimental data developed in exponential and critical experi- 
ments. The lattice parameters and excess reactivity should be verified in a 
critical or exponential experiment prior to initiating construction of a proto- 
type reactor. 

The problem of reactivity for natural uranium at extended burnup is not 
included as a task in the research and development program. The reason is 
clearly the absence of a facility to measure the reactivity of fuel elements after 
long-term exposure. The assumed burnup of 7,500 MWD per metric ton can 
only be evaluated by a facility that will permit reactivity measurement of fuel 
following extended burnup. The HWCTR being constructed at Savannah River 
will be able to make these measurements. 

3. Control rods and drives: Because of the long neutron lifetime in heavy 
water lattices, reactors of this type respond sluggishly to nuclear and thermal 
transients, making them easily controllable. Control elements are fairly stand- 
ard and appear to provide adequate shutdown margin. 

c. Tubogenerator.—The turbine is a tandem compound double flow unit with 
88’’ exhaust blading, single exhaust hood operating at 1,800 r.p.m. Dry and 
saturated steam at 765 p.s.i. is supplied to the turbine. Full load guaranteed 
back pressure is 3.5’’ hg. The turbine is provided with moisture removal 
devices, supplied as an integral part, to limit moisture to 11 percent. The 
turbine shafts will contain special seals to prevent leakage of D.O. 

More information is needed on the thermodynamic properties of D.O in both 
the liquid and vapor phase to determine possible effects on turbnie design. 

d. D:O losses.—D.O leakage from the moderator, coolant, and refueling sys- 
tems is estimated by the contractor at 10 percent of the inventory per year; 
however, this is recovered by the ventilation and collection system with 90 per- 
cent efficiency. Thus a net loss of 1 percent per year is estimated. This esti- 
mated loss has been arbitrarily doubled by the contractor to provide for spills 
and operating errors. In estimating losses, the loss per day from each valve and 
seal was considered and the total taken. 

The AEC has no experience on which to base the probable D.O loss that will 
occur in a carefully designed heavy water moderated power reactor plant. On 
previously designed (now operating) “leak tight’ plants designed to rigid 
specifications, the leakage has been on the order of 200 gallons per day for smaller 
size pressurized water plants. A high loss rate of D.O would have a very sig- 
nificant effect on operating costs. The loss of 17 gallons of D.O per day would 
add about 1 mill per killowatt-hour to the cost of power from a 200 MWE plant. 


4. Research and development 


a. Several areas of uncertainty have been recognized by the contractor as 
requiring research and development to assure the successful operation of the 
proposed design. These areas and the associated costs for a prototype reactor 
are summarized in the following table: 


Research and development task Estimated cost 
Reactivity and control 
Pressure tubes and headers 
Fuel elements 
Heat transfer and fluid flows 
Mechanisms and components 
D.O seals 


Total R. & D. program 10, 705, 000 


This program includes tasks necessary for the successful startup and operation 
at the design power but does not include refinements to design to achieve further 
improvements in performance. The program will, however, support construction 
of the prototype plant and permit direct design scaleup to 200 EMW without 
the necessity for additional research and development. 


1 The condensor coolant water for the other three studies had a lower maximum tempera- 
ture and therefore plant efficiencies were based on a back pressure of 1.5’ Hg. ‘The plant 
ae for the HWR was adjusted from 26.2 to 28 percent to compensate for this 
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APpENDIx III 
ASSUMPTIONS AND SITE DATA 


This appendix summarizes the major assumptions and outlines the site data 
furnished by the AEC to be utilized in developing the cost data and technical 
features of the plant. The details of the hypothetical site data are omitted 
here for brevity but are available from the AEC and are included as appendices 
in the PWR, BWR, and OCR reports. 


A. ASSUMPTIONS 


For the purposes of this study the following assumptions are to be used: 

1. The design study shall be based upon utility practice and projected utility 
system growth in the United States. 

2. The selected design must not incorporate any unique features which cannot 
be adequately demonstrated consistent with a schedule to construct the reactor 
starting in July 1960 (start of construction is defined as placement of the first 
order for major equipment). 

3. With the exception of facilities for fuel preparation, fabrication, and 
reprocessing, all things necessary for the continued operation and maintenance 
of the station shall be included in the design and cost estimates. 

4. Only minimum but necessary laboratory and administrative facilities shall 
be provided. 

5. The economic analysis factors are— 

(a) Plant load factor 80 percent. 

(bv) Annual fixed charges, 14 percent of plant investment. 

(c) Fissionable material costs and buy-back prices, and spent fuel proc- 
essing costs to be estimated using Commission price data (plutonium to be 
credited at $12/g less $1.50/g for conversion of plutonium nitrate to metal). 

(d) Fuel use charge—4 percent per annum. 

(e) Reactor fuel elements not be capitalized as part of plant and equip- 
ment. 

6. Percent escalation for cost estimating, 4 percent per year. Three additional 
identical units will be added in the future without further cost escalation. 

7. On cost estimates, show contingencies, using contractor’s standard pro- 
cedures, and define type of contingency provided for. 

8. Spare parts of warehouse type will not be included in costs. 

9. Materials and construction style of architecture, etc., will be in accordance 
with AEC Manual chapter 6300 plus ASTM ASME, and the National Board of 
Fire Underwriters’ codes and standards where applicable. 

10. Construction cost should be based on a 40-hour workweek with no over- 
time. 


11. For the purpose of this study, use the following power demand: 


Hours per | Percent load 
ear 





The 80 percent loan factor is constant for each year of the 30 years of the 
economic life of the unit. 
12. Plant control characteristics. The plant should be able to— 
(@) Pick up a maximum load equal to 10 percent of its full load rating 
in 1 second. 
(b) Change load from 10 percent to rated power at an average rate of 
8 percent per minute. 
(c) Accommodate an instantaneous loss of load when the plant is operat- 
ing at any load up to full power. 
13. Cost estimate includes equipment through the high voltage side of trans- 
formers. Getaway structures, cable, switchyard, and high lines are not included 
in the cost estimates. 
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14. Cost of railroad siding from switch point on main line to plant property 
line shall be assumed to be $300,000. Onsite trackage shall be estimated by 
contractor. 

15. For reprocessing costs, assume fuel elements to be processed at Hanford, 
Wash. Cost to be in accordance with Federal Register notice of March 12, 1957, 
and supporting document, Washington 743 summary report, “AEC Reference 
Fuel Processing Plant.” Shipment and casks to be provided commercially. Ship- 
ments and casks must meet AEC processing site and proposed licensing require- 
ments. Assume fuel compatible with available processes. 

16. Assume plant wastes are disposed of by commercial means. 

17. Cost estimate should include cost of initial surveys to establish background 
radiation of air, water, and vegetation in vicinity of site. Cost of subsequent 
surveys during plant operation should be included in operating costs. 


OUTLINE OF MAJOR CHARACTERISTICS OF HYPOTHETICAL SITE 


I. Topography and general characteristics 
a. Location and total area 
b. Access 
ec. Population 
d. Land use in surrounding region 
e. Public water supplies 
II. Meteorology and climatology 
a. Prevailing wind variation 
b. Average temperature history 
e. Frequency of temperature inversions 
d. Frequency and severity of disturbances 
e. Snow load 
III. Hydrology 
a. Precipitation 
b. Drainage 
e. Ground water 
IV. Geology and seismology 
a. Soil profiles and load-bearing characteristics 
b. Seismology 
V. Radioactive waste disposal 
VI. Other site information 
. Disposition of maximum power output 
. Availability of local labor force 
. Productivity 
. Forms for estimates 
. Breakdown of the 14 percent capital charges 
. Construction and emergency power 


APPENDIX IV 
Reactor Design Stupy Reports 


A. Pressurized water design (Stone & Webster and Combustion Engineering). 

Report SW-1, Advanced Pressurized Water Study Phase I. Report 
March 19, 1959). Volumes 1 and 2. 

Volume I. Summary of study, description of recommended design, esti- 
mated construction cost and schedule, R. & D. program and costs, and re- 
lated drawings, charts, and tables. 

Volume II. SW-1, Four appendixes relating to the site data, design 
conditions, design specifications, and detailed construction cost estimate. 

B. Boiling water design (Ebasco Services and General Electric). 

Report IDO-24030. Boiling Water Reactor Studies (March 1959). 
Volumes 1, 2, and 3. 

Volume I. Principle conclusions and summary of study. 

Volume II. Detailed description of design selection, technical descrip- 
tion of design, estimated construction cost and schedule, proposed R. & D., 
cost variations with size, cost of multiple units, and nuclear superheat 
considerations. 

Volume III (to be issued). Studies on core optimization, fuel designs, 
indoor versus outdoor turbogenerator, reactor enclosures, dry versus wet 
fuel handling system, nuclear superheat, materials selection, and nuclear 
fuel costs. 
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©. Organic cooled design {Bechtel Corp. and Atomics International). 

Report No. BCPI-I, Organic Cooled Power Reactor Study Phase I. 
Report (March 1959). Volumes 1, 2, 3, and 4. 

Volume I. Summary of Study. Summary of 300 MWE and 75 MWE 
conceptual designs and costs. 

Volume II. Detailed discussion of 300 MWE design preliminary hazards 
analysis, startup, operation, and maintenance procedures, proposed 
R. & D. construction schedule and cost estimate, optimization studies and 
related engineering drawings. 

Volume III. Reactor concept evaluation of organic coolant with various 
moderators (graphite, Be, BeO, H.O, ZrH, organic). 

Volume IV. Detailed discussion of the 75 MWE design. 

D. Heavy water moderated design (Sargent & Lundy and Nuclear Development 
Corp. of America). 

Design Study Heavy Water Moderated Power Reactor Plants, Part I 
(Rept. No. SL1565). 

Volume 1. Comparison and Evaluations. 

Volume 2. Preliminary Plant Designs. Contains designs for heavy 
water cooled plants. 

Volume 3. Preliminary plant design and appendixes. Contains designs 
for organic and gas cooled plants and appendixes on status of technology. 

Addendum I. Revision of design for boiling heavy water cooled 200 
MWE plant and revision of design for organic cooled 200 MWE plant. 

Part II (Rept. No. $L1581). 

Volume 1. Prototype Title I, Design Description. 

Volume 2. Prototype Title I, Design drawings and Outlined Specifi- 
cations. 

Volume 3. Prototype Preliminary Safety Report. 


(Additional information on this subject is contained in the follow- 

ing correspondence :) 

CONGRESS OF THE UNITED STATES, 

JOINT COMMITTEE ON ATOMIC ENERGY, 

May 12, 1959. 

Gen. A. R. LUEDECKE, 
General Manager, U.S. Atomic Energy Commission, 
Washington, D.C. 


DEAR GENERAL LUEDECKE: In my letter to you dated April 6, 1959, we included 
the following request for information relative to the power reactor design and 
engineering studies conducted by the Commission. 

“It would also be appreciated that in connection with the status report on 
the boiling water, pressurized water, and organic reactor projects, the Commis- 
sion would prepare estimates of cost of power from these reactors on the basis 
of the slightly enriched uranium being sold to the utility at established prices 
rather than leased on a 4-percent use charge basis. The committee, as you know, 
has received a letter from the Commission indicating that sale rather than lease 
of U*™ was being considered in some instances. The committee has also re- 
ceived testimony that the sale of slightly enriched uranium might give a some- 
what different picture on the cost situation, and place natural uranium in a 
fairer competitive position.” 

We note that the Commission report to the Joint Committee on these design 
studies, which was forwarded by Mr. McCone’s letter dated May 1, 1959, did 
not include the requested cost estimates. We would appreciate receiving this 
information. 

Sincerely yours, 
JAMES T. Ramey, Evecutive Director. 


U.S. Aromic Energy COMMISSION, 
Washington, D.C., May 27, 1959. 
Mr. JaMEs T. RAMEY, 
Ezecutive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. Ramey: Reference is made to your letter of May 12, 1959, request- 
ing power cost estimates on the boiling water, pressurized water, and organic 
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reactor design studies based upon the purchase rather than the lease of slightly 
enriched uranium. This information is given in the attached table. 

The practice is to consider the reactor fuel as an operating expense. On this 
basis there would be little effect on the power cost whether the slightly enriched 
uranium were leased or purchased, provided the cost of money which was avail- 
able were the same. This cost might be 4 percent per year or less from public 
sources, or in the order of 6 percent per year from private sources, or through 
self-financing. Considering that money is available to a private utility at 6 per- 
cent per year, purchasing rather than leasing the slightly enriched uranium 
would increase the power costs for the three design studies approximately 0.2 
to 0.3 mill per kilowatt-hour. 

Sincerely yours, 

















A. R. LUEDECKE, General Manager. 
Influence on fuel use charge on total electric generating costs 
Mills per kilowatt hour 


BWR OCR 
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! Based upon semiannual payments for fuel burnup and losses; 4 percent per year AEC fuel use charge. 
2 Based upon 6 percent per year for cost of money and considering the fuel as an operating expense. 










Our comments should not be construed as deprecating the very 
excellent and important work which has been done on the reports. 

Nevertheless, since it is our intent to publish the report for use by the 

interested public, we feel that the Atomic Energy Commission must 
note in doing so that the reports are based on scientific engineering 
and economic assumptions and conclusions of the engineers and the 
contractors, and, therefore, do not necessarily carry the unreserved 
endorsement of the Commission. 

I would like to have the record show that that is our position in 
this particular matter. 

Representative Houirteip. Of course, that is the committee’s under- 
standing, that these studies are for your consideration and also for the 
committee’s consideration. 

Mr. McConr. Thank you. 

If there are no questions now, I will turn to another subject. 

Representative Van Zanpr. Mr. McCone, do I understand now 
that, as to the reports the committee has received on design studies, 
the Commission has reservations concerning the technical features, 
the cost and so forth, and that at a later date the Commission will 
furnish this committee with those reservations and details? Is that 
correct ? 

Mr. McConer. That is correct. 
Representative Van Zanpr. Could you amplify your reservations? 
Give us some idea of what they are? 
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Mr. McConr. I would prefer not to do that now. Some of them 
were spoken of yesterday afternoon. It is a rather complicated and 
technical matter, and, if it is agreeable with you, we would like to file 
it in writing. 

Representative Hourrretcp. That will be fine. 

Mr. McConer. If I could turn to one other matter. 

Senator Anderson asked me a question yesterday concerning the 
cost of the work that must be undertaken at once on the nuclear 
superheat program which was discussed. 

I would like to inform the committee that the study authorized 
must be completed and decisions made in selecting one of the two 
alternative superheat concepts which were discussed before the com- 
mittee yesterday; research and development work must be performed, 
conceptual designs completed, material takeoffs completed, and plant 
estimates made. 

This work, in my opinion, will require about 1 year’s time and 
involve work that would call for no special authorization although it 
may be the desire of this committee to handle this work in the way 
_ they handled similar authorizations last year, and that is your 

ecision. 

Representative Hortrretp. You mean by that that you do have re- 
inna and development money now which could be applied to it? 

Mr. McCone. That is correct. The above work, the work I have 
just mentioned, will cost in the neighborhood of $2 million. The 
funds are considered available at the present time. 

The preliminary studies which have been completed by Dr. Zinn 
and which were discussed yesterday indicate that a plant of this con- 
cept would cost about $12 million. Definitive estimates may change 
this figure by an unknown amount. 

The Commission proposes to proceed with all of the above work 
and to present plans for the construction of the plant when the above 
work is completed. 

Representative Houtrrevp. Is it the attitude of the Commission that 
they want to proceed expeditiously in this nuclear superheat program ? 

Mr. McConre. We must do that, for the reasons we discussed 
yesterday. 

Now I would like to turn to the answer to Senator Anderson’s 
question. 

Representative Ho.irretp. But on that point, this work will be 
delayed somewhat over the previous schedule which the committee 
had suggested ? 

Mr. McCone. I am not familiar with the schedule. I sensed from 
the talk yesterday that the committee was disappointed that the re- 
ports which had been authorized last year were not completed and 
that the report on this project was in the form of an interim report. 

Representative Houirietp. That is right. We had expected to have 
a title I report by now, and, of course, that report has not been made. 

Mr. McCone. That is correct. 

Representative Hortrretp. There will be that delay. 

Mr. McConr. There will be delay. Dr. Zinn will have to conclude 
working with our engineers on the feasibility of the two alternate 
plant designs which he discussed, or which were discussed yesterday. 
We will make that selection, and then all of this other work will fall 
away from that. 
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Representative Hoxirterp. Mr. Ramey has a question. 

Mr. Ramey. In your announcement on your design studies and 
putting out the cost estimates and so on, with your reservations, will 
you make a distinction on the heavy water-natural uranium reactor 
that it is a first-generation-type as against, say your PWR type, which 
is a very well established technology ? 

I think if these things are put out in a release all at once, people 
will naturally start comparing them, although the technologies are 
not necessarily in the same stage of development, and that would be 
misleading. 

Mr. McCong. I think, Mr. Ramey, that that is a very good point. 

I think the comment on each report has to set forth Saketcuil 
information of that type. I do not think, however, in pointing out 
that the report really is a product of the thinking of the engineerin 
firm and, therefore, does not carry our endorsement, that we shoul 
yublicly express and comment on the particular items on which we 
fried reservations. I think that that would not be quite the right 
thing or the thing we would like to do. We can discuss that with 
the engineers, and maybe they are right and we are wrong, and all 
we are doing is just raising a flag here and there. 

Representative Duruam. But you do feel the information is avail- 
able for the Commission ? 

Mr. McConr. Exceedingly available. It is available for the Com- 
mission and the contractors and so forth, the whole industry. But I 
am just a little afraid that if we put them out without some reserva- 
tion or qualification, it might imply complete endorsement, and I do 
not think that is our position. 

Representative DurHam. We ought to firm them up to the point 
where we are pretty sure what we are doing. 

Mr. McCongz. Yes. 

You see, these are estimates ; they are not bids. They are not backed 
by guarantees and so forth. 

If I could, I would like to summarize this heavy water natural 
uranium reactor problem and tell you what we feel we should do. 
This is more or less summarizing what I said yesterday, but giving 
you the specific figures as we see it now. 

From the reports of the 70-megawatt plant of this type, the plant 
will cost about $49 million plus an estimated $10 million for research 
and development, and this will produce power at an estimated 19 mills. 
This is very difficult to justify, in view of studies received on water 
reactors and organic reactors which throw doubt on the competitive 
economics with natural uranium heavy water concepts. 

We point out, however, that this is a first generation and it is just 
the start in this field, and the others have been going along for a long 
time. 

In spite of these figures, the AEC feels that there is more potential 
in the heavy water natural uranium concept than the studies demon- 
strate. The AEC further feels that a demonstration plant should be 
built as soon as agreement can be reached on the most logical type of 
plant, its size, the type of fuel element—that is metal versus oxide— 
and a resolution of the problem of the basic cycle to be employed. 

Therefore, we must proceed with intense studies, reach agreed con- 
clusions on the plant concept, perform such research and development 
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work as is necessary to resolve the question of fuel elements. We must 
complete the conceptual design material takeoffs and cost estimates, 
together with studies of power economics and the results expected 
from larger plants. This work must proceed immediately if we are 
to make progress in this field. 

The work I have outlined above will cost about $7 million. It can 
be performed under existing authorizations, and we feel the funds are 
available to do this if the committee desires to proceed. (Additional 
information on the research and development program for heavy water 
natural uranium reactors is contained in the following exchange of 
letters with the AEC :) 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., January 8, 1959. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 

Dear. Mr. DuRHAM: As you know, the Commission has had for some time a 
contract with E. I. du Pont de Nemours for the development of heavy waterpower 
reactor concepts. Under this contract, Du Pont is currently designing the heavy 
water components test reactor, a facility to test nearly full-size fuel elements 
of interest for use in large heavy water reactors. The Commission also has 
recently initiated a design study of a nuclear powerplant moderated with heavy 
water and operable on natural uranium fuel. The design study is being carried 
out by Sargent & Lundy, engineers, with Nuclear Development Corp. of America 
as nuclear subcontractor. This letter is to inform you that the Commission is 
actively considering the feasibility and mechanics of entering into an inter- 
national cooperative program for development of the heavy water reactor con- 
cept. A brief review of the Commission’s current cooperative effort in this field 
follows. 

In July 1957 a formal program between AEC and Atomic Energy of Canada, 
Ltd., was established to provide close cooperation for exchange of detailed tech- 
nical information on development, design, construction, operation, and mainte- 
nance of pressurized and boiling heavy water moderated power reactors. Major 
features of this program include exchange of technical reports, periodic technical 
information meetings, visits and exchange of scientific and technical personnel 
and cooperation in irradiation services. This program has materially reduced 
the possibility of undesirable duplication between our respective programs and 
is increasing the efficiency of beth programs. 

Because the results of the heavy water design study are of great interest to 
them, AEC has invited Sweden, Canada, OEEC, and Euratom to send one or 
two persons each to participate in the study. Two Swedish scientists, one of 
whom represents OEREC, and a Belgian representing Euratom have arrived 
and are presently working at Sargent & Lundy and NDA. OEEC plans to send 
one more person, probably from Switzerland, and Canada will send two in the 
near future. 

In planning for the construction and operation of heavy water components 
test reactor, the criterion was followed throughout that the facility be of such 
a nature and so located as to permit foreign scientists and engineers to visit or 
to work on an unclassified basis. It would, therefore, be possible as part of 
our cooperation with European countries to permit the assignment of foreign 
personnel to the heavy water components test reactor project. 

The Wise Men report, “A Target for Euratom,” recognized the heavy water- 
power reactor as a very promising type, although not sufficiently developed for 
immediate large-scale application in the European power program. Euratom 
intends to develop further information on this reactor type. Recently discus- 
sions were held in Canada between representatives of AECL and Euratom to 
discuss informally the possibility of Canadian-EKuratom cooperation in the heavy 
water reactor field. Representatives of USAEC were present as observers. At 
this meeting it was indicated that both Canada and Buratom would weleome 
a tripartite development program with the United States, recognizing that the 
development is of common interest and that the three parties, collectively, could 


exert a very substantial effort in this program. We are currently investigating 
the feasibility of such a program. 
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A number of informal discussions between representatives of AEC, Euratom, 
and OEEC have been held in which OEEC sponsorship of a program for develop- 
ment of heavy water reactors was discussed. An OEEC meeting was held on 
October 16 for the purpose of discussing plans for such a program. It was 
decided, however, to postpone a program of that type because of the need to 
advance current projects before initiation of new ventures. If a program 
materializes, it is probable that the United States will be invited to participate. 

As a part of our cooperation in OEEC, the Commission has arranged to send 
four scientists to Norway for varying lengths of time to participate in the Halden 
project, a boiling heavy waterpower reactor. Not only will those scientists 
provide valuable aid to the Halden project, but they also will gain experience 
useful to our own program. 

We will keep you informed of all significant developments in the above pro- 
grams as they arise. 

Sincerely yours, 
A. R. LUEDECKE, General Manager. 


CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
April 18, 1959. 
Mr. A. R. LUEDECKE, 
General Manager, 
U.S. Atomic Energy Commission, 
Washington, D.C. 


DEAR Mr. LUEDECKE: In testimony before the Joint Committee on April 15, 
1959, Mr. McCone stated the Commission proposes to proceed with research, 
development, and engineering work costing about $7 million on the heavy 
water natural uranium reactor. 

We would appreciate receiving additional information on the type of work 
which the Commission proposes to carry out under this program. Specifically 
we would like to have answers to the following questions: 

1. What type of work will be done under the proposed $7 million program 
and what is the schedule for the performance of the work? 

2. Is this work in addition to work previously planned for other projects 
such as the heavy water components test reactor program or the plutonium 
recycle reactor program? 

3. What work will be deferred as a consequence of the proposed heavy water 
natural uranium reactor work? 

Sincerely yours, 


JAMES T. RAMEY, Executive Director. 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., April 24, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, oJint Committee on Atomic Energy, Congress of the United States. 


DeaR SENATOR ANDERSON: The following information is supplied in response 
to questions raised in the letter of April 18 from Mr. James T. Ramey: 

1. Question. What type of work will be done under the proposed $7 million 
program and what is the schedule for the performance of the work? 

Answer. The research and development program discussed by Mr. McCone 
is intended to provide an improved basis for evaluation of heavy water natural 
uranium fueled reactors and for selection of a specific prototype design. The 
program includes work in the following areas: 

a. Reactor physics, includes full-size critical experiments on lattices of 
natural uranium metal and oxide supplanted by exponential experiments at 
elevated temperatures. 

b. Fuel, including irradiation tests on metallic and oxide fuels. 

ec. Other reactor materials, includes development of techniques for fabrica- 
tion of tubing, of zirconium alloys, and for installation of such tubing in systems 
containing dissimilar metals. 

d. Component design and testing, including development of improved fields, 
heat exchangers, and heavy water recovery systems. 

e. Heat transfer, including experiments with nucleate and bulk boiling in 
coolant tubes. 

f. System design evaluation, including careful review of technical uncer- 
tainties and economic consequences. 
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The work will be scheduled so that it would furnish information necessary 
to finally determine the true potentialities of a heavy water natural uranium 
reactor and to proceed with detail design of a heavy water natural uranium 
reactor during fiscal year 1961, assuming the work indicates such a procedure 
to be warranted, with a much sounder basis for the selection of that design than 
now exists. 

Research and development and design evaluation for heavy water moderated 
reactors for fiscal year 1959 is expected to cost $5,150,000 exclusive of the coopera- 
tive program and exclusive of the plutonium recycle project program. The $7 
million is for continuation of this program in fiscal year 1960. The work will be 
focused on research and development needed to make our design evaluations 
more meaningful and will include a more careful evaluation of alternative design 
in relationship to technical and economic assumptions. 

2. Question. Is this work in addition to work previously planned for other 
projects such as the heavy water components test reactor program or the plu- 
tonium recycle reactor program? 

Answer. The work to be carried out under the $7 million program includes 
research and development and fuel fabrication for the heavy water component 
test reactor during fiscal year 1960, but does not include any work in support of 
the plutonium recycle test reactor. The work is also in addition to research and 
development to be performed as part of the cooperative arrangements for two 
heavy water moderated projects—with Carolinas-Virginia Nuclear Power Asso- 
ciates, Inc. and with East Central and Florida West Coast Nuclear Groups. 
The expected Commission cost for these projects for fiscal year 1960 amounts 
to $6.3 million. 

3. Question. What work will be deferred as a consequence of the proposed 
heavy water natural uranium reactor work? 

Answer. No power reactor project will be deferred as a consequence of the 
proposed natural uranium program. The proposed research and development 
program will be funded from monies available to the Commission in its fiscal 
year 1960 operating budget. 

Sincerely yours, 
A. R. LUEDECKE, General Manager. 


CONGRESS OF THE UNITED STATES, 

JOINT COMMITTEE ON ATOMIC ENERGY, 
April 29, 1959. 

Gen. A. R. LUEDECKE, 

General Manager, U.S. Atomic Energy Commission, 

Washington, D.C. 


DEAR GENERAL LUEDECKE: We do not consider your letter of April 24, 1959, 
addressed to Senator Anderson fully responsive to the questions asked in our 
April 18, 1959, letter on the Commission’s heavy water natural uranium reactor 
development program. 

In particular, your letter does not supply the information we requested in 
question No. 2 which is repeated below : 

“Is this work in addition to work previously planned for other projects such 
as the heavy water components test reactor program or the plutonium recycle 
reactor program?” 

To elaborate on this question we would like to know which items of work, if 
any, listed in your reponse to our first question, are new items of work for fiscal 
year 1960 which were not in the heavy water reactor development program prior 
to the time Mr. McCone outlined a proposed $7 million program during authoriza- 
tion hearings on April 15, 1959. 

We would appreciate receiving a reply promptly. 

Sincerely yours, 
CHET HOLIFIELpD, 
Chairman, Subcommittee on Legislation. 


U.S. ATromic ENERGY CoMMISSION, 
Washington, D.C., May 7, 1959. 
Hon. Cuet HOovwirie.p, 
Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Energy, Congress of the United States. 

Dear Mr. Horirietp: Reference is made to your letter of April 29, 1959, and 
my letter to Senator Anderson dated April 24, 1959, both concerning develop- 
ment work for the heavy water moderated natural uranium reactor program. 

41000—59——-39 
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In my letter to you, the areas of work to be carried out in the $7 million 
program were listed as: 
a, Reactor physics. 
b. Fuel. 
ec. Other reactor materials. 
d. Component design and testing. 
e. Heat transfer. 
f. System design evaluation. 

Work had been originally planned in the above areas but the scope of work 
has been expanded to include investigations of specific design features of the 
systems studied by Sargent & Lundy and Nuclear Development Corp. of America 
in the recent heavy water reactor study (D.0O study). This expanded work will 
require a $2 million addition to the previously planned fiscal year 1960 ex- 
penditure of $5 million. I wish to make it clear that the original $5 million effort 
was planned only for the work to be carried out at the Savannah River plant by 
Du Pont. 

The program, as now planned by the Commission for fiscal year 1960, for the 
development of heavy water reactor technology, provides approximately $15 
million. This amount does not include funds for reactor construction. 

The work to be carried out in addition to that work previously planned is 
outlined below: 

(a) Reactor physics: Expanded to perform critical experiments with the 
specific lattices recommended in the D.O study to obtain experimental data on 
such items as reactivity, control rod effectiveness, and flux distribution. 

(b) Fuel: The previously planned fuel element development was concentrated 
in testing the metal uranium fuel element being developed by Du Pont. The fuel 
work will be expanded to include test fabrication and irradiations of test speci- 
mens of the uranium oxide fuel elements considered in the D.O study. 

(c) Other reactor materials: The work previously planned included develop 
ment of techniques for fabrication of zirconium pressure tubes and for methods 
of connection of zirconium to stainless steel for the specific designs to be used 
in the Florida and Carolinas Virginia reactors. Work will be expanded to in- 
clude appropriate investigations of the pressure tube design, the various methods 
of joining zirconium to stainless steel and methods of providing suitable pressure 
tube and closures as proposed in the D.O study. 

(d@) Component design and testing: Additional effort will be expended on in- 
vestigating improved methods of sealing pumps, turbines, and valves to reduce 
D.O leakage; and of heavy water leakage recovery and cleanup systems. 

(e) Heat transfer: The new work to be included is related to the investiga- 
tion of thermal and hydraulic characteristics of two-phase boiling heavy water. 

(f) System design evaluation: The expanded effort will provide for continu- 

ous evaluation of the added development tasks in order to determine effects on 
design, operational characteristics, and plant economics. 
An additional area of work not previously specified will consist of investigating 
and evaluating the effects of heavy water and heavy water steam on the corre 
sion and erosion properties of the materials with which they will come in con- 
tact, particularly steam turbine and condenser internals. 

I trust that the above information is fully responsive to your questions, 

Sincerely yours, 
A. R. LUEDECKE, General Manager. 





UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D.C., May 14, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear SENATOR ANDERSON: For the information of the Joint Committee, the 
Atomic Energy Commission has agreed to an exchange of technical information 
with Atomic Energy of Canada, Ltd., pertinent to small pressurized water or 
boiling water reactors. As you know, the Canadians have been interested for 
some time in the possibility of utilizing small power reactors to supply heat and 
electric power in remote northern installations. This interest was reflected in 
the original agreement for cooperaton between the United States and Canada, 
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article II, B of which provided for the exchange of information on package 
reactors. Most recently Mr. J. L. Gray, president of Atomic Energy of Canada, 
Ltd., in a meeting with the Commission of April 29, 1959, advised that Canada is 
now planning to undertake a study to evaluate small pressurized water or boiling 
water reactors of not more than 40 MW thermal capacity for this purpose. 
Agreement was reached during the meeting to enter into an exchange program 
if it developed that Atomic Energy of Canada, Ltd., decided to proceed with this 
study. In this regard it may be noted that all of the technology pertinent to 
the pressurized water and boiling water reactors is unclassified. 

In a letter of April 27, 1959, Mr. Gray formally notified the Commission of 
Canada’s intention to proceed with the design study and confirmed the interest 
of Atomic Energy of Canada, Ltd., to exchange pertinent technical information 
on such a reactor with the Atomic Energy Commission. Mr. Gray also informed 
the Commission that the Atomic Energy of Canada, Ltd., has awarded Canadian 
Westinghouse Co., Ltd., a contract for this study. As a result of Mr. Gray’s 
letter the Commission staff is proceeding to implement this exchange program 
with Canada. 


The Commission and its staff has also discussed with Mr. Gray possible coop- 
eration on a larger type heavy water moderated power reactor. Atomic Energy 
of Canada, Ltd., is seriously considering the construction of a 200 MW heavy 
water reactor (CANDU) and if a final decision is made by Canada to proceed 
with this project, a cooperative program will be developed. 

Sincerely yours, 
A. R. LUEDECKE, General Manager. 

The AEC feels that the final estimates of the plant should be less 
than the $49 million indicated in the studies. However, this remains 
to be developed from the work outlined above. 

Representative Horirretp. This $7 million would be for the proto- 
type? 

Mr. McCone. This $7 million would be for all the engineering and 
studies which would lead to the prototype. It will not involve the 
title Il detailed engineering. That is estimated to cost $5 million 
or $6 million, but can only be done after this first step is taken. 

Mr. Ramey. How long will it take to do this work that you are 
talking about? 

Mr. McCone. From a year to 18 months. 

Representative Hosmer. I would like to see if I have this in proper 
perspective. 

In connection with the heavy water natural uranium reactor, there 
is a considerable body of knowledge that must be acquired and ana- 
lyzed before you can make an intelligent decision as to what is to be 
built? 

Mr. McConr. That is correct. 

Representative Hosmer. And at this present time you do not have 
sufficient of that material nor has the analysis been completed so that 
you could make an intelligent decision as to what to build with respect 
to this type of reactor? 

Mr. McCone. There has been a great deal of work done, Mr. 
Hosmer, but we do not think that the work that has been done is 
conclusive. 

Representative Hosmer. By intelligent decision I do not mean that 
you would just be going off in the woods, but intelligently deciding 
what will advance the state of the work best; you are not prepared 
to do it at this time? 

Mr. McCone. We are not prepared to do that, and we are advo- 
cating these types which I have outlined, at what I consider a very 
high cost, $7 million for this work. But the figure was developed as 
a result of a pretty careful consideration of the problem. 
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Representative Durnam. Where do you get those figures from? 
Last year’s research and development ? 

Mr. McConr. Last year’s and fiscal 1960, both. 

Representative Durnam. Would it require the allocation of re- 
search and development funds also? 

Mr. McConr. Yes, out of 1960. 

Representative DurHam. You desire to do this, as far as the Com- 
mission is concerned ¢ 

Mr. McConr. Yes; we intend to. 

Representative Durnam. Well, the committee authorized a study. 
So I think the intent of the committee is pretty clear. 

Mr. McCone. The authorization on the studies and the authoriza- 
tion to proceed in the field of research and development work is, in 
the opinion of our counsel, sufficient. If the committee in its consid- 
eration wants to write these undertakings into the authorization bill, 
that is their right. 

Representative Hoxrrretp. I think the record should show the law 
contemplated the detailed plans and construction this year, and that 
your decision to delay this, I hope, is not made for budgetary reasons. 

Mr. McConeg. It certainly is not. It is made from the standpoint of 
lack of knowledge. 

Representative Hosmer. May I ask another question or two? 

It is not unusual to run into technical difficulties and so forth that 
do delay a program such as this, is it? 

Mr. McCone. No, it is not unusual. 

I would like to point out that had a course such as I outline here 


been employed in some of the earlier projects, perhaps we would not 
have had the cae that occurred in such undertakings 


as the Pennsylvania Power & Light program. 

Representative Hosmer. I have a question as to the $7 million that 
must be spent on this thing by allocation of Commission funds. 

Would this take away funds from studies that have a greater pos- 
sibility of advancing the art in the United States at an earlier time? 
I mean are we doing this at the expense of something that good judg- 
ment would say should be done rather than this $7 million ‘ob! 

Mr. McConz. There is no question of the fact that when you take 
this amount of money out of any given amount of funds you have 
to do it at a sacrifice of other things. I could not say that doing 
so would not cause a deferment of other important work. 

Representative Hosmer. I mean would the deferred work, in good 
scientific judgment, have a greater priority for immediately going 
ahead with it than this particular study ? 

Mr. McConz. No; I do not think that work of greater priority or 
more immediacy would be deferred to do this. 

Representative Hosmer. My concern is that an expression of 
enthusiasm for a particular concept by this committee might intrude 
upon an otherwise balanced judgment as to what should be done. 
I would like assurance from you that it either does or does not in 
this case. 

Mr. McConr. I can assure you it will not cause us to set aside 
higher priority or, let us say, more immediate and important under- 
takings. However, it will cause us to set aside some work. 

Representative Hosmer. But it will be work of lesser priority ? 
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Mr. McCong. Yes. It will cause some pinching of the shoe, how- 
ever. 

Representative Hoxirretp. Of course, if this $7 million is author- 
ized specifically for this project, you can go ahead with any other 
work you want to go ahead with, and, as far as balanced judgment 
is concerned, I will put the balanced judgment of this committee over 
the past up against the balanced judgment of the Commission any 
time in regard to projects. 

So I am not conceding for the record that the balanced judgment 
of this committee is not just as good in regard to the initiation of 
Tr as the Commission’s has been in the past. 

r. McConr. I hope, Mr. Holifield, that you did not construe my 
remarks as trying to place on the shoulders of this committee the re- 
sponsibility for judgment. 

Representative Hortrrevp. No, I did not. 

Mr. McCone. After all, we are the technical group that have to 
advise you. 

Representative Hortrretp. That is correct. 

Mr. McCone. And I think that had we taken in one or two in- 
stances the type of a step I am recommending here, our advice might 
have been a little different. 

Representative Horirietp. That is true. 

The committee has also had the advantage of a lot of technical 
advice in making decisions in the past in regard to, for instance, the 
gas-cooled type, which was opposed by the Commission and is now 
accepted by the Commission as being one of great promise. 

I just want to keep the record clear. It is not said in the spirit of 
antagonism. But we feel that we have some judgment to exercise in 
the appropriation of money for these projects and the reasons for the 
authorizations. 

Was there anything further you wanted to present? 

Mr. McConr. That is all I have, sir. 

Representative Hotirrevp. Thank you, Mr. Chairman. 

Unless there are further questions, you are excused. 

Senator Hicken Looper. Mr. Chairman, I just want to understand 
this situation a little bit better. 

As I understand it, you propose that it is a matter of good pro- 
cedure to spend this $7 million at this time in research on this pro- 
gram. Isthat correct? 

Mr. McCone. It is research and it is developmental work. It is 
engineering and conceptual design, and it is, finally, estimating, yes. 

enator Hickentoorer. Do I understand that the results of this 
work might have a controlling effect on whether or not the entire 
project should be actually proceeded with as a prototype? Would the 
results of this work, the expenditure of this ar million, have a con- 
trolling effect on that? 

Mr. McConn. Yes, I think that is correct. I feel—and this is my 
personal feeling—that this work is going to demonstrate improve- 
ment in the possibilities of this particular concept. 

I say that becuse I have gone into this in some detail not only with 
our engineers here but also in Canada. I feel, as I expressed this 
morning and also expressed yesterday, that there is opportunity here 
to develop a plant that woubk be lower cost and would be a much more 
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attractive plant from the standpoint of economics than the studies 
or the previous studies of the Du Pont Co. have so far demonstrated 
to us. 

Behind all of this there is, of course, the very great importance of 
the use of natural uranium, because it relieves the power industry of 
the dread of no fuel because fuel is preempted for the weapons and 
other military programs. Also this is of importance to foreign coun- 
tries because they would like to be free of dependency upon the very 
limited sources of supply of U**. 

Senator HickeNnioorrr. I am sorry I was not here yesterday. I 
had to engage in some priorities myself as to where I was yesterday. 
I had some other meetings to attend. 

You feel, as I understand your statement a moment ago, that this 
$49 million which is proposed or has been proposed for the program— 
is that for the prototype? 

Mr. McCone. That is for a 70-megawatt prototype. 

Senator Hickenwoorrr. For the 70-megawatt prototype. As a re- 
sult of these studies, it has a chance of being substantially reduced, 
or it might be reduced ? 

Mr. McConz. I think it might be. 

Senator Hickenwoorer. And that is one of the purposes not only 
of the reduction of cost but proof of the engineering and the general 
methods of construction; that is one of the purposes of this expendi- 
ture of $7 million in this endeavor at this time. Is that correct? 

Mr. McCone. That is correct. 

Senator Hickentoorer. You referred to Pennsylvania Power & 
Light. Do you feel from what you know about that that a little more 
preliminary exploration of that project might have saved some diffi- 
culty in that program? 

Mr. McCone. Preliminary investigations of that program would 
have demonstrated that a great deal of research and laboratory work 
were necessary before it would be safe to proceed with a plant of com- 
mercial proportions. 

Senator Hickentoorer. This 70-megawatt plant, however, is a 
pretty good sized plant? 

Mr. McConz. This is a big plant, yes. But, you see, there is work 
going on in a number of areas that will assist this. There is a good 
deal of work going on at Savannah River, and, of course, there is a 
great deal of work going on in Canada. So we are not without some 
foundation in this area. 

Senator Hicken oorer. I am a little confused here as to what we are 
really talking about, whether we are talking about building a $49 mil- 
lion plant or whether we are talking about $7 million. 

Mr. McConr. What I am trying to say to the committee is that 
the studies that have been made to date, valid as they are, present us 
with a $49 million plant of 70 megawatts and 19-mill power. That 
does not look like a very attractive project to engage in at this mo- 
ment. However, we feel the potentialities of this process are such 
that we should not turn our back on it just because these figures 
do not look good by comparison with other figures which were pre- 
sented to you yesterday. Therefore, we feel that this program, as 
I have outlined, should proceed. 

Senator Hickentoorer. But let me get this straight. 
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Do I understand your feeling at the moment is that you should 
first go through with the engineering development encompassed in 
this $7 million and get the results of those studies ? 

Mr. McConr. And then we can lay a plant down before—— 

Senator Hicken Looper. Before you begin the serious work of con- 
structing the 70-megawatt plant. Isthat correct? 

Mr. McCone. That is correct. 

Representative Hotirretp. And the Chairman’s testimony was in 
response to the question from Senator Anderson ar , in which 
he asked the Chairman of the Commission what, in his present 
judgment, the cost of a plant of this type would be and the cost 
of the engineering and design. Your testimony has been in response 
to that question, has it not ? 

Mr. McConr. That is right. I am responding to the question 
about the cost of the engineering and design and related work, and 
from that we can reach the proper conclusion as to the cost of the 

lant. 

’ Representative Hotirretp. Mr. Ramey. 

Mr. Ramey. In your comment on the 19-mill cost of this plant, 
as I understand it, this was designed to be the minimum-size proto- 
type and it is a first-generation prototype at that. So, as with all 
these plants of the same size, your per-mill cost will be relatively 
high. 

is I understand what the Commission does, it makes a reference 
design to which it relates its smaller prototype. In this case the 
reference prototype initially showed a per-mill cost of around 11.- 
some-odd mills on a 200-megawatt plant. Subsequent studies showed 
a9.5 mill cost for a 400-megawatt plant. 

So, generally speaking, subject to some more refinement possibly 
on your costs of heavy water, this concept does not look so bad in the 
long run, especially because it has not been developed as far as your 
PWR and some others. 

Mr. McCone. That is right. 

Representative Hortrrerp. And I think the point Mr. Ramey 
brought out is that, although this is a 70-megawatt plant, and is quite 
large in regard to some other prototypes, it is necessary to build 
about this size as a prototype in a natural uranium plant, which is 
a bigger capital cost development per kilowatt installed than the 
other types. 

Mr. McConr. Yes. The natural uranium process is such that you 
cannot build it into a small plant. For that reason the Carolina- 
Virginia plant, which is heavy water cooled and moderated, and I 
believe 17 or 18 megawatts electrical, might burn natural uranium 
for a short time—— 

Representative Hotirtetp. Properly enriched. 

Mr. McConz. Yes, properly enriched or spiked in some way. But 
it cannot be considered as a natural uranium demonstration plant 
although it might demonstrate the burning of natural uranium for a 
period of time. 

Representative Honirretp. Are there any further questions? 

If not, we will excuse you and the general. 


We will now go back to our regular order of planned witnesses this 
morning. 
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Yesterday we received testimony from Mr. McCone and other rep- 
resentatives of the AEC concerning the various design studies au- 
thorized by projects 59-d-12, -13, and -14, of Public Law 85-590, 
the AEC authorization act for the current fiscal year 1959. How- 
ever, we did not have time to receive comments from the representa- 
tives of all the contractors who worked on the design studies of 
project 59-d-13. For that reason we planned this meeting this 
morning. 

Particularly, I understand the representatives of contractors who 
worked on the large-scale boiling water and pressurized water design 
studies may desire to make statements this morning. 

So at this time we will ask the representatives of the PWR 
Stone & Webster, C. T. Chave; Combustion Engineering Co., John D, 
Anderson. 

Mr. Anderson ? 

(There was no response.) 

Representative Ho.irterp. If there is some other representative 
present, will he step forward ? 

(There was no response. ) 

Representative Hoitrretp. I understand they informed the staff 
yesterday they would submit a written statement. 


(Subsequently the following letter was received from Combustion 
Engineering Co. :) 
COMBUSTION ENGINEERING, INC, 
NUCLEAR DIVISION, 
Windsor, Conn., April 27, 1959. 
Mr. JAMES RAMEY, 


Ezecutive Director, Joint Committee on Atomic Energy, U.S. Senate, Washing- 
ton, D.C. 


Dear Mr. RAMeEy: The schedule for the public hearing of the Joint Committee 
on Atomic Energy held on April 14, 1959, necessitated a shortening of the testi- 
mony presented on the pressurized water reactor study conducted for the 
Commission by Stone & Webster Engineering Corp. with Combustion Engineering 
as reactor subcontractor. I appreciate the opportunity to submit comments for 
the record of the hearing in lieu of direct testimony at that time. 

1. The design of the proposed 236-electric-megawatt plant represents a sig- 
nificant advance over any light water reactor now being constructed. It 
represents the next generation of large reactors of this type. 

The cost estimates are realistic. The low unit capital cost of $246 per kilowatt 
and power-generating cost of 8.26 mills per kilowatt-hour are primarily the 
result of a plant design with high thermal efficiency (34.5 percent) and flattened 
power distribution in the core which permits an average burnup of 13,000 
megawatt-days per ton. Further cost reductions were achieved through simplif- 
eation of the reactor plant and control system. 

2. The proposed design is conservative. For optimum fuel costs a low power 
density was chosen, thus making it easy to raise the average coolant temperature 
to 600° F. and still have a generous margin of safety in the heat transfer design. 
For example, the steady state burnout ratio is 2.9 to 1, while 2 to 1 is a satis- 
factory design requirement. The maximum fuel temperature is limited to less 
than 4,500° F. to prevent melting of fuel even during the worst transient, and 
is based on calculations using a very low thermal conductivity for UO. of 08 
B.t.u./hr.°F. The specific power is close to that of boiling water reactors and 
one-third to one-half that of pressurized water reactors under construction, thus 
the boiling in the core presents no problems. 

The radiation damage limitation determines core life. Today, the maximum 
burnup in a UO, fuel element must be limited to 25,000 megawatt-days per ton. 
This figure was chosen because it represents the present extent of our knowledge, 
and not because there is information showing that fuel element failure will occur 
beyond this point. 

The core contains two radial zones of fuel enrichment to flatten the power and 
thus give more uniform burnup. An average fuel burnup of 13,000 megawatt- 
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days per ton is achieved with no moving of fuel assemblies during the 344-year 
core life. 

3. There is a lack of fundamental reactor design information for the reactor 
designer. The proposed research and development program, while necessary 
for this reactor, would also add to the fund of such design data useful for all 
types of power reactors and for hydrogen-moderated reactors in particular. 
The reactor designer would greatly profit from more information on burnout for 
cylindrical fuel elements, thermal conductivity of irradiated UO:, critical experi- 
ment data for low hydrogen-to-uranium ratios, multizone enrichments and neu- 
tron rectifier control rods, and fuel elements including fabrication development 
and irradiation tests extended to find the failure limits. The research and 
development proposed would fill many important gaps in our knowledge, thus 
permitting extrapolation to further generations of reactors leading to the goal 
of economic power. 


Combustion Engineering, Inc., has greatly appreciated the opportunity to assist 

in the preparation of this design study. 
Very truly yours, 
JOHN B. ANDERSON, 
Assistant Manager, Nuclear Division. 

Representative Hoxirretp. Now the boiling water type: General 
Electric representative, and Ebasco, Len Reichle. 

Mr. Reichle. 

Mr. Retcuur. Mr. Colquhoun, our engineering vice president, will 
make our presentation. 
; Representative Hontrretp. All right, Mr. Colquhoun, please come 

orward. 


STATEMENT OF W. H. COLQUHOUN, VICE PRESIDENT, EBASCO 
SERVICES, INC., NEW YORK, N.Y. 


Mr. CorquHoun. My name is William Colquhoun, and I am vice 
president of Ebasco Services. 

We wish to emphasize certain points with respect to the boiling water 
reactor design study prepared by Ebasco Services, Inc., with the as- 
sistance and collaboration of the General Electric Co. 

Our approach to this assignment was ever mindful of the objectives 
and criteria prescribed by the Atomic Energy Commission, the most 
important of which were: 

1. The plant must be ready for start of construction in July 1960; 

2. The plant must be consistent with electric utility practice as to 
size and reliability ; 

3. The concept and size must be optimized in the light of the fore- 
going for lowest cost per kilowatt-hour ; 

4. The cost estimates developed for the study must be realistic. 

Our study has achieved these objectives. 

Construction of the plant described in our study could begin in 
July 1960. The design is predicated upon a well-developed tech- 
nology as evidenced by the small amount of development expenditure 
estimated to be required. Our study recommends a research and 
development program estimated to cost $2.9 million. Of this amount, 
only about $1.3 million is essential for constructing the plant as de- 
signed to meet the predicted performance. This includes experi- 
mental testing of fuel elements and other reactor components. The 
remaining $1.6 million covers work aimed toward improving perform- 
ance of subsequent fuel cores and at investigating potentially prom- 
ising improvements, which, if successful, could be applicable to this or 
subsequent plants. 
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The plant described in the study is consistent with electric utility 
practice as to size and reliability. It is of a size that would be usable 
on a number of utility systems. The large boiling water reactor we 
offer issafe and reliable. It is expected to meet all of the performance 
requirements laid down by the Reactor Safeguards Committee. The 
dual-cycle system has the distinct advantage of better inherent ability 
to follow turbine load and is a simple system to control. 

With respect to achieving lowest cost per kilowatt-hour, those im- 
provements in technology consistent with starting construction in 
July 1960 have been incorporated. The boiling water reactor plant 
we selected has a net power output approximately 70 percent higher 
than any water-cooled nuclear powerplant now under construction. 

Of equal significance is the fact that, with a higher power density 
core, the increase output of this plant 1s achieved with a very slight 
increase in the dimensions of the reactor vessel as compared with the 
vessel for the largest boiling water nuclear plant now under con- 
struction. More advanced features which would have been included 
in a plant with a construction starting date later than July 1960, or 
one smaller in size, were not incorporated because in our judgment it 
would have been unwise to do so. 

We believe our cost estimates are realistic and that they represent 
the actual cost which would be incurred in the construction and in 
the operation of this plant. These estimates assume that the pur- 
chaser would be given performance warranties of the type and scope 
customarily provided in the utility industry, for the plant and equip- 
ment as well as the fuel elements. We did not feel it necessary to 
include extraordinary allowances for contingencies because the plant 
is based on a well-developed technology reflected to a maximum ex- 
tent in our conceptual design. Where the Commission did not specify 
the estimating procedudes to be followed, we used our normal cost- 
estimating practices applicable to conventional and nuclear plants, 
and have let the chips fall where they will. 

In respect to these cost estimates we should like to point out that 
the technology and costing procedures are the same as were used by 
GE and Ebasco in the development of the successful proposals for the 
150,000-kilowatt SENN plant in Italy and the 12,500-kilowatt JAERI 
plant in Japan, in both of which situations the prices were quoted on 
a fixed-price basis in competition with other offerings. 

We know the problems inherent in the design and construction of 
boiling water powerplants and the risks involved. The BWR design 
described in our study is a practical plant that can be built with mini- 
mum research and development consistent with the specified construc- 
tion starting date. It is a plant Ebasco and GE would not hesitate 
to offer for sale to an interested customer. 

Thank you. 

Representative Horirretp. Thank you, sir. 

Are there any questions of Mr. Colquhoun ? 

Representative Hosmer. For the purpose of the record could we 
have Ebasco spelled out ? 

Mr. CotquxHoun. Spell the name Ebasco? 

Representative Hosmer. No. What it is short for. 

_ Mr. Corqunoun. It is not short for anything, Mr. Hosmer. It is 
just a name. 
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If the committee has no other questions, Mr. Schmidt, representa- 
tive of General Electric Co., has a statement he would like to put in 
the record. 

Representative Horirretp. Very well, Mr. Schmidt, you may step 
forward. 


STATEMENT OF RICHARD L. SCHMIDT, MANAGER, GOVERNMENT 
RESEARCH AND DEVELOPMENT APPLICATIONS, ATOMIC POWER 
EQUIPMENT DEPARTMENT, GENERAL ELECTRIC CO. 


Mr. Scumipr. My name is R. L. Schmidt. I represent the atomic 
power equipment department of General Electric Co. Our head- 
quarters are in San Jose, Calif. We were the subcontractor to Ebasco 
Services on the boiling water reactor design study. 

We wish to confirm the statements made by Mr. Colquhoun with 
respect to the boiling water reactor study which was prepared for the 
Commission by Ebasco and General Electric Co. 

The boiling water reactor system incorporates improvements in de- 
sign over the large reactor systems which are being designed and 
constructed by General Electric. ‘These improvements in design and 
reactor performance would enable the attainment of a net power out- 
put approximately 70 percent greater than the Dresden station with 
only a slightly larger reactor vessel. These design improvements are 
only modest advances in developing the full potential for the boiling 
water reactor system. However, in our technical judgment these 
advances are consistent with the ground rules established by the Com- 
mission for the study. The limited development effort which would 
be necessary to establish the final reactor system design can be carried 
out within the predicted time for the predicted costs. 

The cost estimates for the nuclear portion of the plant are realistic 
and are consistent with the experience developed in connection with 
seven boiling water projects in which General Electric is involved. 
These estimates are prepared on our normal commercial basis and in- 
clude the necessary overhead liquidations and profit. 

This boiling water reactor study confirms our convictions that 
atomic power is not now truly competitive with conventional power 
within the United States. We are encouraged with the results of 
this detailed analysis, which confirms our earlier estimates of power 
costs. It also reconfirms our deeper conviction that a well-planned 
program involving the development, construction, and operation of 
evolutionary plants is required to develop the technology and expe- 
rience necessary to achieve competitive nuclear power. 

Representative Hotirretp. Thank you, sir. 

Are there any questions ? 

Representative Hosmer. Do you have the average cost per kilo- 
watt ! 

Mr. Scumipr. Are the charts available? I would like to refer to 
the charts, Mr. Hosmer. 

It is $302, as I recall, which includes all cost provisions, including 
escalation. [Examining chart. ] 

Three hundred and one dollars per net kilowatt, including esca- 
lation, interest during construction, start-up costs, and all necessary 
costs associated with the construction project. 
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Representative Van Zanpr. What is the comparable conventional 
cost ? 

Mr. CorquHoun. In connection with the study there has been no 
estimate of conventional plant costs, Mr. Van Zandt. I could not give 
you a comparable cost at this time. 

Representative Hoxirreip. You can give us the average today as 
the engineering magazines give it, around $165 maybe. 

Mr. Corqunoun. For a fossil fuel plant in the general area we are 
talking about, somewhere around $160, $170 per kilowatt; yes. 

Representative Van Zanpt. That is what I want. I have seen the 
figure of $155. 

Mr. Cotqunoun. There are so many variations that come into the 
picture, Mr. Van Zandt, with respect to site conditions and the cost 
of fuel which have an effect on what you do in connection with design 
of fuel-handling facilities and so on, that it is hard to generalize. 

Representative Horirreip. Are there any further questions? 

Representative Barres. Can you give us a net kilowatt cost on this? 

Mr. CorquHoun. You mean a production cost in terms of mills per 
kilowatt-hour ? 

Representative Bares. Yes. 

Mr. Cotqunoun. Yes. I believe that was mentioned yesterday. 

This chart shows those figures, their make-up, and what they result 
in. It isa total of 9 mills per net kilowatt-hour at an 80 percent load 
factor, which was one of the conditions specified for the study. Of 
course, the chart shows the breakdown of that. 

ar Hourrtrevp. That is about a 300,000-kilowatt plant; 
isn’t it 

Mr. CorquHoun. That is right. It is a 320,000-kilowatt gross, 
306,000 net. 

Representative Horrrrecp. Are there any further questions? 

Thank you, gentlemen. 

We will next hear from the Bechtel Corp., Mr. Ken Davis and 
Mr. George Bosworth; and from Atomics International, Mr. Siegel 
and Mr. Balent. 

Will you gentlemen come forward. 

I suppose your testimony goes together, with each other, since 
you are working on the same project. 


STATEMENTS OF W. KENNETH DAVIS AND GEORGE BOSWORTH, 
BECHTEL CORP.; AND SIDNEY SIEGEL AND RALPH BALENT, 
ATOMICS INTERNATIONAL 


Mr. Davis. Yes, Mr. Chairman. 

Mr. name is Kenneth Davis, representing the Bechtel Corp. 

Mr. Siegel of Atomics International is with me, and also Mr, Bos- 
worth of Bechtel, and Mr. Balent of Atomics International. 

I would like to make a few comments on the study that we have 
carried out with Atomics International, and then Dr. Siegel would 
like to make a few additional comments on the technical features of 
our study. 

As I am sure you know, the Bechtel Corp. has been interested in 
a variety of power reactors, and continues to be interested in all of 
the new and promising types of reactors. We were particularly in- 





1a] 


no 
ive 


ire 
che 
the 


308- 


ave 


yuld 


AEC AUTHORIZING LEGISLATION 611 


terested in the organic-cooled reactor studies since this appeared to 
be an appropriate time to investigate the potential of this type of 
reactor. We were very pleased to have a chance to make this study, 
and have been particularly gratified by the results of it. 

As reported by the Ab, we have made conceptual designs and 
evaluations of a 75-megawatt intermediate-sized reactor and an opti- 
mum-sized reactor, optimized at the lowest cost power. This turned 
out to be the largest size for which we could get a turbine generator, 
or 300 net electrical megawatts. 

Designs for both of these plants, we would like to stress, are con- 
servative, and the plants have been designed to provide a reliable 
plant and a safe plant. We think that there are further design im- 
provements which are still possible. 

I would like to stress also that our cost estimates for both plants 
are complete, accurate, and reliable. We think they are very realistic 
estimates. They are, in fact, the same type of estimates as we make 
for construction bids and in all cases have been reviewed by our top 
management in accordance with our usual practices. They also have 
been made by people who were experienced in both conventional and 
nuclear powerplant design, construction, and estimating. 

As you know, we have had considerable experience against which 
to check some of our estimates. 

We have very carefully reviewed the technical features of the or- 
ganic moderated and cooled reactor plants that we have designed, in 
terms of the AEC criteria for these studies, and we fully concur with 
Atomics International that the concept, as selected for both the 75- 
and the 300-megawatt designs, is a very sound advance in the organic- 
cooled reactor technology at this time. 

We are completely confident that either of these plants can be 
started in July 1960, as required, and that operation could be achieved 
with either plant in 1963. 

The two principal advanced features are sintered aluminum 
powder cladding and nucleate boiling. Both can be demonstrated on 
a schedule consistent with the specified construction schedule. 

We would further like to observe that all of the necessary tech- 
nology for either of these plants is available from the present AEC- 
sponsored organic moderated reactor program, including the experi- 
mental results of something like 18 months of operation with OMRE 
or from the research and development programs which can be carried 
out. 

Representative Horirretp. Mr. Ramey has a question at this point. 

Mr. Ramey. Do you think it is necessary to wait for the construction 
of this organic experiment that is in the program for 1960 in order 
to go ahead with this prototype? 

r. Davis. My next comment, Mr. Ramey, was that we do not feel 
that the organic-cooled test reactor, while it might make other ad- 
vances possible, is in any way necessary for these reactors as they have 
been designed. This is based on what is available or what can be 
available by July 1960. 

Representative HoriFretp. In other words, there are other experi- 
ments going on now that you feel would fill that gap of technical 
knowledge ¢ 
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Mr. Davis. On the basis of what has been done, what is being done, 
and what could be done prior to the time it is needed for such projects. 

The organic-cooled test reactor we think is a very worthwhile step, 
and one that should lead to even further advances. But it is not 
necessary for the plants as they have been designed in the study 
project. 

We do not want to leave the impression that nucleate boiling is 
something which is vastly different. It does make a difference in our 
design, but our use of boiling, I think, is quite comparable with the 
use of boiling in both of the other studies. 

I believe Dr. Siegel would like to make some further comments on 
this. 

Representative Hosmer. With reference to nucleate boiling, may I 
ask what you mean by that? 

Mr. Davis. I will let Mr. Siegel answer that. 

Mr. Srecet. In heat transfer it is important to stir up the fluid 
enough to get heat away from the surface into the fluid which is 
carrying it away from the reactor. This stirring action can occur by 
permitting bubbles to form at the surface. If the pressure in the sys- 
tem is sufficiently low that the saturation temperature, the boiling 
temperature, of the fluid is lower than the surface temperature of the 
fuel element, then bubbles form at the surface, producing a rather 
violent stirring action there, and recondense in the main body of the 
fluid. Operation under such conditions where the bubbles form at the 
surface and then recondense the main body of the fluid is called 
nucleate boiling. 

The phenomenon is generally very similar to what occurs in water. 
It is the phenomenon you see in your teakettle when boiling first 
begins at the bottom; bubbles form there and then collapse in the 
volume of the liquid above. 

Mr. Davis. I think it might be worthwhile to point out that the 
nucleate boiling occurs only in these designs in the hotter channels in 
the reactor. It is not general throughout the core. Further, insofar 
as the effect of boiling on the long-term heat transfer capabilities of 
the fuel element surfaces are concerned, we know of no reason, either 
based on evidence or theory, to believe that this will be impaired by 
nucleate boiling as compared to convection cooling. There is simply 
no reason to believe that this is going to lead to any fouling of the 
heat transfer surface. 

So we feel this is a perfectly sound step and one which does enable 
a considerable improvement to be made in the organic moderated and 
cooled reactor. 

We wanted to emphasize also that the OMCR produces steam at 
relatively attractive conditions. We have designed for steam at 650° 
F. at a pressure of 600 pounds for the 300-megawatt design, which 
gives us 161° of superheat, and at 1,000 pane for the 75-megawatt 
design, which gives something over 100° of superheat. 

This steam could be superheated still further by conventional or 
nuclear superheating. But this is the amount of superheat that we 
get inherently in this type of reactor. 

I would also like to point out that we can foresee reductions in cost 
in comparison with those that we have evaluated. I believe there is 
a chart there which shows the power costs for the 300-megawatt 
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design. In our study we have evaluated several possible reductions 
in power costs below the 8.12 mill per kilowatt figure for the basic 
design. It appears to us there are very real savings in cost, on the 
order of about 114 mills per kilowatt-hour, which mostly arrives in the 
fuel cycle or the performance of the plant. We feel something like 
).6 to 0.9 of a mill might be considered as a very likely reduction in the 
near future. 

These reductions would be possible with the reactor as we have 
designed it or even as it might be built. Im other words, these are 
advantages which could be taken by the plant as we have now 
designed it. 

This 8.12 mill per kilowatt-hour figure, of course, includes the cost 
of interest during construction and escalation. These are not, as you 
know, usually included in nuclear power figures although we feel that 
they should be. 

Leaving the escalation out and talking about present-day costs would 
give us a total cost of about 7.65 mills per kilowatt-hour instead of the 
8.12 mentioned. 

These reductions that we have talked about, we believe, would result 
in power which would be economic abroad and in many areas of the 
United States. In fact, the 8.12 figure we feel should be economic 
abroad and possibly in some areas in the United States. 

These same reductions are, of course, applicable to the fuel costs 
in the smaller design, the 75-megawatt design. I do not believe there 
is a chart of this, but our total power cost for the 75-megawatt design 
was 13.12 mills per kilowatt-hour with an operating cost of fuel plus 
organic makeup plus operating and maintenance of about 414 mills 
per kilowatt-hour. Such operating costs would be quite attractive in 
many areas even though the capital cost itself might be fairly high. 

Of course, these same reductions of perhaps 0.6 to 0.9 of a mill would 
be possible in this 414 mill per kilowatt-hour operating cost. 

We also thought it might be of interest in view of the discussions 
about the use of natural uranium, that a brief study was made of this 
last year by Atomic International which showed that an organic 
moderated and cooled reactor of this general type could probably 
utilize plutonium recycle and natural uranium. There, of course, is 
a great deal of technology needed to achieve this, but this reactor has, 
we believe, a potential for sufficiently good nuclear economy so that 
plutonium recycle would be possible. 

I would like to conclude my remarks here by saying that we believe 
that the organic moderated and cooled reactor, including the advances 
that we have considered, is a very attractice nuclear powerplant. We 
believe the 300-megawatt design gives promise of economic nuclear 
power in the very near future. The 75-megawatt design, while not 
designated as a prototype, has almost all of the features that would 
be involved in the large plant, and we think that a 75-megawatt plant 
would be a valuable and useful stage in the development of the organ- 
ic moderated and cooled reactor, and that it would be a completely 
sound technical step and would have acceptable operating costs to a 
utility. 

Thank you very much. 

Representative Honirretp. Thank you. 

Are there any questions ? 
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Senator Hicken.oorer. Mr. Davis, are there not certain advantages 
in the construction and operating costs in connection with at least some 
types of organic moderated systems in the reduction in hardware costs 
of various kinds, stainless steel and all that sort of thing ? 

Mr. Davis. Yes, the organic moderated and cooled reactor has some 
very real advantages that one can use very conventional materials, con- 
ventional components which are in many cases similar to what you 
find in oil refineries. The pressure in the organic reactor is very low. 
There is no need for pressure vessels or pipings for high pressures. 
The net result of this is that one arrives at a plant which has a very 
low capital cost. The capital cost is offset somewhat by the cost 
of the organic itself which 1s decomposed and does have to be replaced. 
But the capital cost that we estimated for the 300-megawatt plant on 
the present-day cost, leaving out the interest during construction and 
the escalation, is $184 per kilowatt, which we feel is a very pleasingly 
low cost for the cost of building a large-scale nuclear powerplant. 

Senator Hicken.Loorrr. Have you not entered into negotiations by 
way of bids for consideration for the erection of certain organic mod- 
erated plants abroad ? 

Mr. Davis. This has been more Atomics International. 

Senator HickenLoorer. I meant Atomics International. 

Mr. Davis. We have participated with them in some cases, and I 
believe they have made other proposals with various European 
companies. 

Perhaps Dr. Siegel would want to speak to this. 

Mr. Stecet. Yes, that is true. We have made proposals to several 
European organizations. Three of these are still in very active con- 
sideration. These are for 150-megawatt plants. 

Senator Hicken Looper. Thank you very much. 

Representative Hotirrevp. Are there any further questions? 

Representative Bates. I just wanted to ask one question. 

What is the probable cost on the basis of, say, 200 rather than 300 
megawatts ? 

Mr. Davis. I think we have that here. 

Representative Hoxtrretp. Do you have the chart that shows those 
gradations in size? I believe that has been shown to us before. 

Mr. Davis. Yes. I can give the figure from the report. 

Representative Barres. Could you just give me the last figure on 
the mills per kilowatt-hour ? 

Mr. Davis. The cost of the 200-megawatts would be about 9.3 mills 
per kilowatt-hour, from our study, at the 80 percent load factor. 

Representative Bares. And what would the 75 be? 

Mr. Davis. The 75 would be 13.1. 

Senator Hickenvoorer. As I understand it, this cost is at point of 
takeoff from the plant. Is it not? 

Mr. Davis. Yes. 

Senator Hicken.ooprr. You have distribution system costs on top 
of that in order to get the electricity to the point of use? 

Mr. Davis. Yes. These are the costs at the high-voltage side of the 
transformer in the plant itself. 

Senator HickenLogrrr. Thank you. 

Representative Hoirreip. Are there any further questions? 

Do you also have a statement to make, Dr. Siegel ? 
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Mr. Stecet. Yes, sir. 

Representative Hotirmetp. You may proceed. 

Mr. Srecet. I wish to expand on the technology upon which the 
design is based. 

The OMRE operation provides the major basis for the technology 
that we have used in the design described in the report. The reactor 
has been in operation over a year and has confirmed satisfactorily the 
low rate of decomposition of the organic fluid. 

Secondly, it has demonstrated the absence of the formation of any 
surface heat-transfer barrier. Fuel elements exposed in the OMRE 
were examined last summer and have shown nothing more than a very 
thin, almost immeasurably thin, dark film on the surface which pro- 
duces no detectable decrease in the heat-transfer behavior of the 
reactor. 

Concurrently with the operation of the reactor we had several heat- 
transfer loops under test operation, and these have demonstrated the 
practicality of operating a heat transfer surface in an organic fluid 
temperature as high as 850°. In fact, it is only at temperatures in 
the 900° range and higher that one begins to observe a detectable de- 
crease of the heat transfer from the fluid. 

Therefore, 850° was selected as a conservative and realistic surface 

temperature in the design. At that temperature heat transfer can 
take place by either of two means: forced convention or nucleate 
boiling. 
As f indicated earlier, in forced convention it is the rapid flow of the 
fluid which takes the heat away from the surface. In the case of 
nucleate boiling it is the violent mixing at the surface due to the 
formation of the bubbles and their later collapse which provides the 
heat transfer from the hot surface. 

We have completed heat-transfer correlations under convective con- 
ditions. We now have in progress the analogous heat-transfer corre- 
lations which are necessary for a detailed design study under the 
nucleate boiling conditions. And, as Mr. Davis has pointed out, we 
have no evidence or any theoretical suggestions which cast any doubt 
upon the “peepee of using nucleate boiling as an effective and 
economical heat-transfer phenomenon. I think that has been shown 
in the other studies on the water reactors. Both of these designs also 
use boiling conditions with water as their heat-transfer fluid. 

The other subject I might comment on is the selection of the fuel 
element cladding material which is capable of operating at 850°. The 
material we have mentioned we generally call SAP. It is representa- 
tive of several alloys of aluminum which are under active development 
by the Aluminum Corp. of America. We have had successfully ex- 
truded finned tubes of exactly the sort that are described in the design. 
We have successfully developed methods for welding and joining such 
tubes to fixtures an end caps of the sort required. We are confident 
that in the proposed development program described in the report we 
can, in fact, demonstrate the practicality of fuel elements based on the 
use of this new material. 

In summary, then, the two advances in technology that we elected 
to use in the design, the surface temperature and tha Chidting material, 
we feel are quite certain to be proved out in the proposed development 
program. 

41000—59 40 
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Representative Horirrep. Thank you. 

Are there any questions ? 

(There was no response. ) 

Representative Hoxirretp. Mr. Balent, do you have anything to 
say ? 
Mr. Batent. No, sir. 

Representative Hotirretp. And you, sir? 

Mr. Bosworth. No,sir. It has been covered. 

Representative Horirietp. The hearing is concluded for the day. 

(Whereupon, at 11:25 a.m., Wednesday, April 15, 1959, the commit- 
tee recessed subject to call of the Chair.) 
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FRIDAY, MAY 8, 1959 


CONGRESS OF THE UNIreD Srartes, 
SUBCOMMITTEE ON LEGISLATION, 
Jomnt ComMirree oN A‘romic Enerey, 
Washington, D.C. 

The subcommittee met, pursuant to notice, at 3 p.m., in room F-88, 
the Capitol, Hon. Chet Holifield, chairman of the subcommittee, 
presiding. 

Present: Representatives Holifield, Durham, Aspinall, Van Zandt, 
Bates and Westland; Senators Anderson (Chairman of the Joint 
Committee), Gore, Dworshak, and Bennett. 

Also present: James T. Ramey, executive director; John T. Con- 
way, assistant director; David R. Toll, staff counsel; Edward J. 
Bauser, technical adviser; George F. Murphy, professional staff mem- 
ber and Mr. Dv osnik, GAO consultant, Joint Committee on Atomic 
Energy. 

Statement of John A. McCone, chairman; Harold S. Vance, com- 
missioner; John S. Graham, commissioner; John F. Floberg, com- 
missioner; Alvin R. Luedecke, general manager; Don S. Burrows, 
controller; Dr. Frank K. Pittman, Director, Division of Reactor De- 
velopment; Joseph Hennessey, Office of the General Counsel accom- 
panied by members of the staff, Atomic Energy Commission. 

Representative Hoxtrmtp. The committee will be in order. 

I would like to announce that I am going to have to leave here 
to catch a 5 o’clock train for Baltimore, so we will have to move right 
along, and I ask such cooperation as may be possible so we can move 
along. This is something I have to do and can’t get out of. 

In line with past practice we have invited the Atomic Energy Com- 
mission to comment on the proposed draft of the revised authorization 
bill before final action is taken by the Subcommittee on Legislation, 
and the Joint Committee afterward. 

In accordance with my instructions, the Joint Committee staff and 
the AEC staff met late Wednesday afternoon to discuss a draft of 
the bill, and as a result of this discussion certain revisions were made 
and transmitted to the committee yesterday. 

Before discussing individual projects, I would like to point out 
for the benefit of the Commission representatives the situation we 
find ourselves in. 

One, as shown on the blackboard, the amounts requested by AEC 
this year are substantially below prior years both as to line items 
and civilian power. In 1957, line items, $319 million; 1958, $259 
million; 1959, $386 million; i960, $115 million. Domestic civilian 
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power, 1958, $178.4 million; 1959, $116.5 million, and this year $49.5 
million. 

We have had an average in the past of around $300 million in line 
items. As I have indicated to my colleagues, various careful studies 
such as those of the Edison Institute, the Joint Committee staff study, 
and the AEC’s own ad hoc committee, all indicate that substantial 
additional expenditures would be required if we are to achieve our 
agreed goal of economic nuclear power in 10 years. The proposed 
program which we are asking comments upon is a minimum type of 
expanded program to keep our heads above the water, and our com- 
petition with the Russians in achieving economic power. We are 
actually proposing to authorize a good deal less than the AEC or 
the Joint Committee was talking about last year. We have attempted 
to provide in accordance with the traditions of the Joint Committee 
advanced authorization of the design or construction of certain proj- 
ects which would enable the Commission to initiate projects in fiscal 

ear 1960 if the technical facts justify. Thus we are doing as we 
cane done in the past with the Hanford recycle reactor and gas cooled 
reactor, providing a basis for the Commission to go ahead. 

Procedurally with respect to the bill, we are continuing the prac- 
tice proposed by the AEC last year of taking the existing format of 
the power demonstration program and adding to it rather than start- 
ing out with a completely new authorization and writing in all the 
various conditions and interpretations which have been developed 
over the past several years. We are glad to have the AEC represent- 
atives here, including Chairman McCone. Mr. McCone, do you have 
a statement to make to lead off ? 

Mr. McCone. I have no prepared statement, Mr. Chairman. I 
would like to say we have been given the draft of the authorization 
bill and have studied it. We have taken our own bill as was sub- 
mitted to you, and have amended it to conform to the suggestions of 
your bill insofar as we could go. We are perfectly prepared to talk 
from that approach or conversely we Souk diecast your own revised 
draft of May 7. 

Representative Horirretp. Let us start with the revised draft, then, 
and go down the line with it. 

Representative Van Zanpt. Mr. Chairman, why can’t we work 
from H.R. 51062 We all have copies of the bill and can fit in the 
proposals. 

Representative Hottrretp. We have all the articles here in the first 
three sections that are in that bill there. On page 3 we start in with 
the underlined. In order to be able to know what you are doing, I 
think you are going to have to work from the draft. The bill is 
there for anyone to refer to at any time. What we have tried to do 
here is to put a composite of new projects which is before the sub- 
committee for consideration with the projects. 

Representative Van Zanpr. We are working on the bill, then. 

Representative Hortrrecp. Not necessarily. We are working on 
the draft. It is not sponsored as far as I know as a bill for final 
action. What we ordinarily do is develop a clean bill and put in a 
clean bill when we finally get it the way we want it, and then we 
take a clean bill to the floor. We have never had a bill that has been 
sent up to us and entered by request which has been the bill taken to 
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the floor that I know of along the authorization line. It is always 
the reworked affair on which we have come to agreement. It makes 
it easier, frankly, for us to pass it on the floor, rather than to again 
go through the arguments about things which we may have mutually 

iscarded or may have mutually agreed to add between ourselves 
on the committee, and the Commission and ourselves. So this is why 
I believe it would be more orderly to consider it in this way. We 
certainly have the bill here for any refernece. 

I was going to suggest that we start in with the first item, project 
60-e-11, (see p. 135) which the subcommittee has before it for 
consideration. Remember, the subcommittee has not acted on this 
yet, and we are having your recommendations on this before the 
subcommittee takes any final action. These are all before us for the 
purpose of discussion with the Commission before the subcommitee 
acts and refers it to the full committee. 

This may be changed any way that the subcommittee deems advis- 
able in response to suggestions you make or in response to agreements 
we may come to. 

Representative Van Zanpr. Why are we bypassing 60-e-10? 

Mr. Ramey. That was in the Commission’s draft. 

Representative Honirretp. Everything that is not underlined is in 
the Commission’s draft. It is only the underlined items that we have 
added that are matters of discussion and controversy. 

Chairman Anperson. Could we not say that if any member of the 
committee has questions on any of the items on pages 1 or 2 and 
down to 60-e-10, this would be a good time to raise them? As far 
as I am concerned, I am agreeable to approving all those items as 
requested by the Commission, and I assume that some other members 
of the committee are also. 

Representative Hortrretp. As far as I know, the subcommittee 
members that have attended are in favor of all items up to 60-e-11 on 
page 10. It is our intent to have everything in there that you had in 
your bill. 

Mr. McCong. I think that is correct. 

Representative Ho.irretp. Except for the military items which 
we will take up later. 

Mr. McCone. If on further check any item has been eliminated, 
could I bring it to the attention of the committee later? 

Representative Hortrrer. Certainly. It was not our intention 
to eliminate any. That is for this section of the bill. When we 
get to the military section, it may be different. Proceed. 

Mr. McCone. Project 60—e-11 is the natural circulation reactor for 
the naval reactor program. You have heard testimony from Admiral 
Rickover. I have spoken to it on one or two occasions. The Com- 
mission gave this matter serious consideration last fall. I made a spe- 
cial trip to Bettis Laboratory to investigate the status of this and 
other developments. We concluded that the development was in such 
state and such condition that the provision of $4 million for further 
necessary research and development work which is included in our 
operating funds would advance this project without delay throughout 
the coming year, and it was not necessary at this time to consider the 
authorization of the project for construction. 
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We also feel it is quite possible that the development work to be 
done during the coming year will modify to some extent the concept 
of the project which is ultimately built. For that reason, without 
in any way trying to cast any shadow of doubt on the desirability of 
the project or on the fact that it will make a contribution not only to 
naval reactors, but very possibly to the whole field of marine reactors, 
we think that the program will not be delayed or damaged by passing 
over this authorization until next year. 

Representative Hoirietp. Are there any questions on the Chair- 
man’s statement ? 

Representative Duraam. What work has been done on this, Mr. 
Chairman, by the Commission in the Research Division? Have you 
done any work at all? Have you tried to assess and evaluate it? 

Mr. McConer. Yes. The Reactor Division assessed it and recom- 
mended to the Commission that we go forward. 'The Commission 
made an independent assessment and Dr. Libby went into it personally 
and came to the conclusion along the lines that I outlined, and we re- 
viewed it again and agreed that a deferment would not delay, assum- 
ing that we put up the $4 million for the development work. 

Mr. Ramey. I believe in the previous hearings it was brought out 
that the Reactor Development Division did recommend this project 
and that a committee, a sort of interdivision committee, was appointed, 
which also recommended the project—and actually at one stage it went 
to the Bureau of the Budget, and then Dr. Libby raised this question 
about it, and the Commission then did not go ahead. 

Mr. McCong. It is true, as I said, the Reactor Division recom- 
mended it. I don’t know about any interdivision committee. 

Chairman Anperson. I think that is the testimony we had. 

Mr. McConr. It is also true it was included in our original presen- 
tation to the Bureau of the Budget. It was not cut out by the Bureau. 
It was one of a large number of items that the Bureau suggested we 
review, some of them we eliminated, and some we did not. This was 
one that we eliminated. 

Representative Van Zanpr. Is it not true, too, that the Department 
of Defense approved this project? Did they not establish a require- 
ment ? 

Mr. McCone. Yes, that is right. 

Mr. Ramey. I believe, Mr. Chairman we also had testimony from 
Admiral Rickover that if the project were authorized, in his judg- 
ment they could get underway on design and possibly some advance 
procurement during fiscal 1960. Delaying this authorization, could 
delay the entire project. 

Representative DurHam. What is the overall cost? After you once 
authorize something, you have to finish it. 

Chairman Anperson. Could I ask this question and put it this way: 
You have recommended $4 million, which you can find in your pres- 
ent funds to do the necessary work that might occur this year. We 
might be tempted to devote $18 million. Would you say that was a 
waste of money? I know you can’t go beyond the Bureau of the 
Budget. recommendations, and I don’t want you to. 

Mr. McConr. You would not be wasting; no, sir. 

Representative Barres. Would you be spending it advantageously ? 
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Mr. McConr. Yes; I think ultimately we are going to recommend 
this project to you. 

Representative Van Zanpt. Mr. Chairman, what does this repre- 
sent in cash as far as fiscal 1960 is concerned ? 

Mr. Burrows. $6 million. 

Representative Hoririretp. In other words, if this was authorized, 
you would ask for $6 million and if it is not authorized, you would 
spend at the rate of $4 million for your operating funds. 

Mr. Burrows. If this were authorized and started in 1960, $6 mil- 
lion of obligations is estimated to be necessary. 

Mr. McCone. That would be in addition to the $4 million. 

Representative Van Zanpr. It would? 

Mr. Burrows. Yes, sir. 

Mr. McConr. This would be in addition. This would be $6 million 
of construction and $4 million of operating money. The $4 million is 
included, and we will defend that before the Appropriations Com- 
mittee. 

Representative Van Zanptr. Suppose the House Appropriations 
Committee did not grant you $6 million even though we authorized 
the project. Then you would depend on the $4 million to carry you 
through? 

Mr. McCong. Yes, sir. 

Representative Hoxirreip. Project 60-e-12, prototype reactor for 
nuclear propelled tanker, $12 million. Mr. McCone, what is your at- 
titude toward this? 

Mr. McConer. I can add no testimony other than the testimony I 
gave before the Bonner committee, in which I said that while I felt 
that a nuclear powered tanker was probably the most desirable type 
of commercial nuclear powered ship that we could build, I felt that 
the reactor development work that we are doing for land purposes 
would so advance the technology and was so near to coming into 
being that this should be postponed for the time being as we would 
have then a very much better and more competitive ship. 

Representative Durnam. Mr. Chairman, in thinking of this thing 
and thinking of the advances we face in ship construction, what objec- 
tion would the Commission have to some funds for a design study at 
this period ? 

Mr. McConz. I think that would be something that we will do. 

Representative Duruam. Have you the money to do it with or would 
you like to have some authorization now ? 

Mr. McConr. We have funds in our operating budget, but let me 
find out exactly how much. On the other hand, I am not sure that we 
have specific designation for a nuclear powered tanker. 

Representative WrstLanD. May I interrupt there, Mr. Chairman ? 

Representative Houirtetp. Yes. 
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Representative WestLAnp. I found out on this trip to the west coast 
that both General Dynamics and North American are working on this 
very project, the organic moderated reactor—and General Electric 
is working on the boiling water reactor—with the possibility of using 
these on tankers. I would like to inquire just how much of a duplica- 
tion might be in their efforts and where the division should be. 

Dr. Prrrman. We have developmental studies underway on various 
types of reactors for the maritime people, one of which is the potential 
use of boiling water reactors and another is the gas reactor, the closed 
cycle reactor. I think some work is continuing, the extent of which I 
don’t know right now, on the potential use of organic reactors. I am 
sorry I can’t give you the dollars. I just don’t remember the particu- 
lar number of dollars that is applied to each of these at this time. 
Each of these, however, has as its objective the development of a re- 
actor that can be used in merchant ships. I think probably at this 
time it looks like a boiling water reactor might be a potentially good 
reactor for some types of maritime vessels. 

Representative Van Zanpr. Dr. Pittman, what is Babcock and Wil- 
cox doing? Are they working on a reactor for a tanker or is it just a 
merchant ship ? 

Dr. Prrrman. The reactor they are building right now is the reactor 
for the Savannah. 

Representative Van Zanpr. I am thinking of the British effort. 
Are you familiar with that ? 

Dr. Prrrman. No, sir, I am sorry I am not. 

Representative Van Zanpt. At the Geneva industrial exhibit they 
had an exhibit that involved a nuclear powered tanker. I wonder if 
we can look at that project from the tanker standpoint ? 

Dr. Prrrman. We could certainly look at any of these projects and 
the maritime people who are closely involved in this are looking at all 
e these projects. I am sorry I am not familiar with the British 
effort. 

Senator Bennetr. Mr. Chairman, we have still unanswered the 
question of how much funds they have in their research and develop- 
ment program for this purpose. 

Mr. Burrows. Six million dollars is available or is being requested 
of the Congress for 1960 for research and development for maritime 
reactors. 

Mr. Ramey. Is a good part of that the General Dynamics job that 
is going into the semihardware stage ? 

Mr. Burrows. I don’t believe so. 

Mr. Ramey. They have a gas cooled concept on the basis of which 
you are going to build a prototype or a land-based experiment or 
something. 

Mr. Burrows. I don’t think this money is on that. Could I supply 
that for the record? 

Chairman Anperson. I think so. My understanding is that you do 
have some money just for that purpose. I want to be real sure you 
do have money for it. It just could be that I am not quite as en- 
thusiastic about the tanker as some other people, but we still want the 
information. 

Mr. Burrows. We don’t have the detailed breakdown of the $6 
million withus. Iamsorry. 
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Representative Hoxtirtmip. Did you bring the head of your Mari- 
time Branch with you today ? 

Mr. Burrows. No, sir. 

ere Ho.irreLtp. Wasn’t it suggested by your staff that 

ou do 
7 Mr. Burrows. I wasn’t aware of that, sir. 
Mr. Ramey. I think we mentioned in the staff discussion that it 
might be a good idea. 
presentative Van Zanpr. To draw this line a little finer, Mr. 
McCone, is it necessary to build a specific reactor for a tanker when 
you a = building or developing reactors for merchant ships in 
nera 
Me. McConez. No, a tanker takes no different type of reactor than 
a merchant ship except that it might take a larger one. 

Representative Hotirretp. How about your development of the air- 
craft carrier reactor? That is a big reactor. 

Mr. McConz. That is a big reactor. 

Representative Hotirrexp. Is it too big for a tanker? 

Mr. McConez. No, it is not too big. it would be quite costly. We 
would have to try to develop a more economical and cheaper reactor. 
I would like to just point out for the committee, if I could for a 
minute, it is my opinion, having had some experience in the shipping 
business—— 

Representative Van Zanpr. That isthe purpose of my question. 

Mr. McCone. That the tanker is the best application of nuclear 
power for this reason. Only in takers are ships always loaded down 
to their marks. In the cargo business you usually give up a certain 
amount of your deadweight because your cargo is such bulk that it 
does not actually bring the ship down. That is not the case in a 
tanker. When a ship operates from the Persian Gulf to New York 
in continuous operation, it loses 6 or 8 percent of its carrying capacity 
to make space for the fuel that is burned. That is just dead loss. In 
a nuclear tanker you don’t lose that. You have that added carrying 
ca aaity That makes it very important. 

urthermore, the size of tankers is exceedingly important. You 
know the trend is to the very large ones. When they get so large 
then they can’t go through the Suez and so forth, and they have to 
go away around, and then they lose even more of their carrying ca- 
pacity for the fuel that they have to carry. There are convincing 
arguments why nuclear power has a special application to very large 
tankers. 

Chairman Anpverson. I put that in the record on the Senate floor 
in a debate a couple of years ago when I lost the argument for one. 
You repeated my statement almost word for word. 

Representative West.anp. Isn’t it significant that Tidewater is 
contemplating a 68,000 ton and a 72,000 ton tanker, which are sizes 
we have never heard of before? 

Mr. McCone. That is right. 

Representative Wxesttanp. This more and more puts the pants on 
nuclear power. 

Mr. McConr. Ludwig has built a hundred thousand, and I think 
one or two of the Greeks are building a larger one. There is quite 
a race to see who can build the biggest tanker. 
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Representative DurHam. You say you have $6 million you can 
use this year? 

Mr. McCone. I want to be sure. I think the $6 million is ear- 
marked for the necessary work for some of the existing projects. I 
am sorry that I don’t have that. 

Representative Hotirretp. Will you submit additional information 
to the staff? 

(The material requested follows :) 


Research and development on maritime reactors 
Hstimate, 
fiscal year 1960 
(in thousands) 
Pressurized water reactor 
Maritime gas cooled reactor 
Maritime boiling water reactor 
Health, safety and operating rules and regulations_________-_-______ 
Advanced system development 


Total 


Representative Bares. It is better than another kind of ship, but 
still is it economical ? 

Mr. McCone. No, not in terms of being competitive, as yet. 

Representative Van Zanpr. As I understand it, Mr. McCone, the 
experience we are gaining in the reactor development for the merchant 


ship in general is favorable to the construction of a reactor for a 
tanker. 


Mr. McCone. That is correct. 

Representative DurHam. I was thinking if we could work out the 
money that you have already got and tie it down in some way to 
authorize the design study, would it be agreeable with the Commission ? 

Mr. McCone. Yes, that would be agreeable. 

Senator Gore. Is there a national need for a tanker of this sort? 

Mr. McConeg. I don’t think so. 

Senator Gore. If there is not a national need for it, why do we 
proceed upon it? ' 

Representative Hotirrerp. The same reason that we did the 
Savannah, I suppose. 

Senator Gore. I would feel a little more favorable toward doing 
some research to benefit the oil companies if it was not for this foreign 
tax credit and complete tax exemption for foreign subsidiaries. These 
companies pay no taxes on their foreign operations. 

Representative Horirrevp. Let us take the next item. 

Senator Gore. You mean you are not interested in taking that up 
in this subcommittee. 

Senator Bennett. May I make the observation that jurisdiction 
works both ways. 

Representative Hotirretp. Project 60-e-13, design study of power 
reactor for remote military installation, $500,000. 

Mr. McConer. Do you want to respond to that, General Luedecke? 
General Lurpecke. Yes, sir. A 20 megawatt power reactor, bar 
mounted and land based, is one of the primary objectives of the 
mobile power reactor program. As we go along in the research and 
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development, the time will come when we would want to make a 
design study. I think we feel we are not at that point at this time. 

Mr. Ramey. As explained in the staff discussion, we put this item 
in due to the interest in this project arising in the Military Affairs 
Subcommittee by two of our members. We did get information from 
the Commission and the Navy on places like Guam and Okinawa, and 
so on, as to the types of reactors, and the cost estimate, they had. 
Some of this information was quite out of date in terms of what was 
presented. We discussed this committee’s interest in getting an eco- 
nomic powerplant of around 20 megawatts. We were not told that 
you had a program or objective of the type that you mention now. 
The reason we put it in as an item as I say, is somewhat like we are 
talking about on the tanker—this would confirm this objective and 
be sure that each time the question is brought up as to whether we 
ought to do something about building a reactor at a military base 
where it might be almost competitive, we would have the facts. It 
is a combination design and feasibility study that would look at the 
economics of putting a reactor at Guam or Panama Canal, or any 
other base, such as Thule and so on. 

Representative Horirreip. Unless there is a rejoinder, we will go to 
the next one. 

Representative Van Zanpr. What was the position of the Commis- 
sion on this $500,000? 

Mr. McConr. We were to make those studies. It is not necessary 
to put in a line item unless there is desire of the committee to have 
such a line item. We know, and I have testified that the application 
of these small plants in the remote locations occupied by the Army and 
Air Force are one of the very important programs we should pursue. 
I think I testified at one time before this committee in that regard. 
We are going to do this. If it is desired, because of the information 
you have from other committees, to put it in as a line item, it is all 
right with us. 

epresentative Bates. Hasn’t industry proceeded further than this? 
Aerojet has some five or ten. This is a 20,000 kilowatt for Guam. 

Mr. McCone. I don’t know that Aerojet did. 

Representative Horirrerp. Those are the package power reactors 
and smaller. This is about 20 megawatts, and theirs is about 5 and 
the highest is 10. 

Representative Bares. That is what I just said. I don’t know 
whether they can expand it. 

Mr. McConr. We have a study now going on at Oak Ridge which 
will be completed on June 15 on three concepts, boiling and pressurized 
water and organic in ranges from 5 to 40 megawatts. The construc- 
tion cost factors can be applied to the results of that study to demon- 
strate the cost of those reactors and the cost of power from them 
whether they are built in Alaska, Panama, Guam or whatnot. This 
is something that we must do. 

Representative Bares. I would think that the antarctic would be 
the best of all. 

Mr. McConr. Sure. 

Representative Bares. We are running $10 a gallon there as against 
14 cents here in the United States. If you are going to stay down 
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there and continue that operation, I would think that would be the 
most logical place to go. It pays for itself in two and a half years. 

Mr. McCone. Some of these remote locations in the north, too. 

Representative Van Zanpr. Mr. McCone, are you familiar with two 
reactors requested in the military authorization bill ? 

Mr. McConr. No, I am not. 

Dr. Prrrman. The only one I am familiar with is the one they are 
ee 9 to build in Alaska, and I have forgotten the place. Fort 

reeley. 

Represcstative Van Zanor. Did they ask for one at Guam alsof 

Dr. Prrrman. Not a nuclear plant, sir. 

Senator Bennett. Mr. Chairman, is it the contention of the Com- 
mission that the $500,000 would duplicate funds they have already 
allocated to this general purpose in their regular research and develop- 
ment funds? 

Dr. Prrrman. There is money in the operational oo for the 
reactors of this type which can be used for studies of this type in 1960. 
Representative Hotrrre.p. Whose decision would it be to use it? 

Dr. Prrrman. It would be the decision of the Commission to use 
them. In other words, in the Reactor Development Division, I would 
work with Colonel Williams and his staff on whether to use them and 
then make a recommendation to the Commission. 

Senator Dworsuax. Mr. Chairman, what has happened to that 
nuclear powerplant we developed at Fort Belvoir for use in military 
installations ? 

Mr. Ramey. Those are the small type, Senator. That is about 2,000 
kilowatts. They have taken from that design and gone on to develop 
other smaller types that are possibly more portable for use in the 
DEW line and some of these other installations. This kind of thing 
we are talking about now is 20,000 kilowatts. Itis more like a civilian 
reactor, except that it would be built at a military installation. 

Senator DworsuaK. Where would you use a large plant like that? 

Mr. Ramey. Guam. They are considering a 20,000 kilowatt con- 
ventional plant at Guam. 

Senator DworsHaxk. They are asking for a conventional plant at 
Okinawa and I questioned whether they considered nuclear power 
and they said “No, it was too expensive.” 

Mr. Ramey. That was 2 years ago. 

Senator DworsHaxk. They were before our committee a few weeks 
ago. 

Mr. Ramey. We got a report on that, Senator, and the information 
they were using on Okinawa was a pressurized water reactor using 
information a couple of years old. 

Representative Van Zanpt. The military has so many reactors one 
can’t keep track of them. 

Representative Hoxtrrerp. Project 60-e-14 (see p. 125), altera- 
tions of the Shippingport reactor facilities, $5 million. This is a 
contingency fund which would be used for modifications of the Ship- 

ingport reactor and is dependent on the Duquesne people furnish- 
ing $15 million for generating facilities. If they furnish it this would 
be spent to raise the power level at Shippingport from 100,000, which 
they expect on the second core, to 150,000 kilowatts. What is your 
attitude on that, sir? t 
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Mr. McCone. We feel that the work should go forward. We feel 
that Duquesne Power & Light should furnish the turbo generators, 
and under no conditions should the Government do that, because it 
would result in a very seriously scrambled facility. With respect to 
the $5 million this whole matter came to our attention after we had 
submitted our bill. We thought, as we have previously testified, that 
the alterations to the existing reactor could come out of operating 
funds. The lawyers and the Bureau of the Budget, and I think your 
own counsel, have thrown some doubt on whether the General Ac- 
counting Office would approve that. We could not include it in our 
own request to you because of the timing. However, I can report to 
this committee that this is a very important step that should be taken. 

Representative DurHam. It would be the same type of contract you 
had before. 

Mr. McCone. That is right. 

Representative DurHam. And that was authorized by law. 

Mr. McConr. That was authorized by law. 

Representative DurHam. So then it would have to be authorized. 

Representative Hoxtrretp. That is the general consensus if we go 
ahead with it. That is what he said. 

Mr. McCone. I understand that the original Shippingport contract 
was prior to the power demonstration program so that was not specifi- 
cally authorized by law. 

Representative Bares. Can you tell us anything about the discus- 
sions you have had thus far with Duquesne on this? 

Mr. McCone. Yes. I have not had them nee The discus- 
sions have taken place between Admiral Rickover and the Duquesne 
people. They have it under consideration. There has been no indica- 
tion of their decision. The Westinghouse people are likewise discuss- 
~—— question with Duquesne. I think it will work out all right. 

epresentative Hotirretp. Project 60-e-15 (see p. 695), design stud- 
ies for promising reactor types, $2 million. This is to take care of any 
kind of design studies like this Wolverine proposal, or any other pro- 
posal that might come up in the next fiscal year. 

General Lurpecker. I think the same thing can be said here as with 
respect to other line items for design studies. We can go ahead with 
the funds that we have for this purpose. 

Representative Hoxtrreip. You are not using the same funds over 
and over now on all these projects? 

General Lurpecke. No, sir. 

Representative Hotirretp. You are speaking on a cumulative basis. 

General Lurepecke. Yes, sir. 

Representative Hoxirretp. You are not saying that you would go 
ahead on them, but you said you could if you wanted to. 

General Lurpecke. Yes. 

Chairman Anpverson. I wondered when I read this if the language 
implies aa you had other design studies for unpromising reactor 

rojects 
r General Luepecke. This, I believe, sir, is the committee staff 
language. 

Chairman Anperson. I didn’t say anything about whose language 
it was, did I? What did we find out about the $6 million? 
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Mr. Burrows. In 1959 for the pressurized water effort it is $1.6 
million. For the gas cooled, there is $2.3 million. For the boiling 
water, which is being studied for application to a tanker, there is $400,- 
000 and $117,000 on advanced concepts. In 1960, there is proposed for 
approval by the Congress $3,200,000 for pressurized water studies, $1.5 
million for gas cooled and $750,000 for tanker applications of boiling 
water, and $300,000 for advance concepts. 

Representative Van Zanpr. What is the total ? 

Mr. Burrows. The total is about $4.4 million in 1959 and $6 million 
in 1960, including funds for health, safety, and operating rules and 
regulations. 

Mr. Ramey. Is that $3.2 million the Savannah? 

Mr. Burrows. No, sir. I think this is on advanced pressurized 
types. 

Dr. Pirrman. This is for studies on advancements over and above 
the Savannah. Some of this would be on new fuel elements for the 
Savannah, but it is primarily on studies of advanced projects. 

Mr. Ramey. It looks like a pretty good part of the money as com- 
pared to $750,000 on boiling water, which we just had testimony 
as being the most promising for tanker application. 

Dr. Prrrman. That is right. Some of that $750,000 and also some 
of the $400,000 is going toward the study of the organic cooled reactor. 
Atomics International is doing a study on that. 

Mr. Ramey. Are those conceptual studies ? 

Dr. Prrrman. That study is a conceptual study to see the poten- 
tialities of the organic coolants as a reactor for this ship. The other 
work on the boiling water at GE is laboratory as well as conceptual 
studies. 

Mr. Ramey. Those would not be what you would call a title 1 kind 
of study? 

Dr. Prrrman. Certainly the organic thing has not gotten to the 
point of title 1, and neither has the boiling water. 

Mr. Ramey. So if we did put an item in on this, then this would 
be carrying it forward from what you are planning to do into title 1? 

Dr. Prrrman. When it went into title 1, it would be beyond what 
is now going on, that is right. 

Chairman Anperson. Mr. Chairman, could I get your comment on 
this: Suppose we decided that we thought a good many of these things 
should go forward and put in some language to the effect that the 
Commission shall proceed with design studies for the following: A 
reactor for a tanker, for mobile installations and other promising 
reactor types. That would get away from the accounting difficulties 
I called Mr. Toll and asked him to give me some language that might 
cover several of these things in case we got into this. I meant to 
propose some such language if we ran into some hurdles when we 
got the full committee to pass on this. I wonder what objection 
there could be to this language and am trying to see if I can find out 
in advance. 

Mr. McCone. I would think basically we question the need for any 
specific language authorizing studies. 

Chairman Anperson. This is what I am trying to get away from, 
and from construction items. Mr. Cannon has pretty strong views 
about constructing anything without a line item for it. 
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Mr. McCone. That is right. 

Chairman ANnpgrson. I don’t believe he would have such stron 
objections to a paragraph which said the Commission shall comune 
with design studies on the following: Reactor for a tanker, reactor 
for mobile military installations, and other promising reactor types. 

Mr. McCone. That would be all right. 

Chairman ANnperson. He might object. I don’t say he would ob- 
ject. I don’t say the committee will want to take that point of view 
at all. It may want to put in $12 million for a tanker. If we in 
our consideration in the committee wanted to turn in this direction, 
I would like to get the comment in advance and not have to call the 
Commission. 

Mr. McCone. That would be all right. 

Representative Hoxirretp. Project 60-e-16, experimental organic 
cooled reactor, $6 million. 

Mr. McCone. That was included in 110(a) of our bill as one of 
the four projects which were listed. We support the project. We 
feel it should be built as rapidly as possible. We would like very 
much to have those items lumped together, but I understand that runs 
into a problem with Mr. Cannon’s committee. If it has to be a line 
item, it has to be a line item. 

Representative Hoxrrtetp. Project 60-e-17, experimental low tem- 
perature process heat reactor, $4 million. 

Mr. McConr. It was one of the four items. Those two were ours 
and moved from 110(a) to a line item. 

Chairman Anperson. There really is no controversy over them. 

Mr. McConz. No. 


Chairman Anperson. Wouldn’t you eliminate a little argument 
with Mr. Cannon if they were put in this way? 

Mr. McCone. Surely. I would like to point out it is a little bit 
hazardous from our standpoint, because, as I said before when you 
asked me why we had them grouped together, we have not made defin- 
itive designs and estimates of either one. We think we are all right, 
but we are not — sure. When we had them all together we could 


trade around a little bit. 

Chairman Anperson. I know, Mr. Chairman, if we found out that 
the dollars did not come out right on each one, we would try to get 
you a very quick piece of authorizing legislation to put you back in 
the right place. I don’t think we intended to tie you down too much. 

Mr. McCong. I realize that. 

Chairman Anperson. Mr. Ramey pointed out to me that you have 
a 25-percent leeway, which I recognize. I thought even above that 
you might have difficulties and if you did we certainly would indicate 
we would try to correct them. 

Representative Horirrecp. The next items, over to page 4 on the 
draft to the underlined items, are items asked for by the rin 

Chairman Anperson. Is there any member of the committee who 
has objection to these items or is there any question on the part of 
the Commission ? 

Representative Horirretp. There was no question on the part of 
the subcommittee on those items. The first underlined one is the 

hysics building at the Lawrence Radiation Laboratory, California, 
2 million. 
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Mr. McCone. We feel that all of these laboratories are in need of one 
sort of facility or another. The physics department at the radiation 
lab is crowded, granted, but I would like to point out that there are 
four buildings up there either under construction or already author- 
ized and funded, and will be built as soon as the architect-engineering 
work is finished. We think that there is a good expansion program 
going on, and therefore we can’t support at this time an additional 
building. 

Senator Bennett. Did you skip over 60-g-3 on purpose ? 

Representative Hotirretp. Yes. Thereisnocontroversy there. All 
those that are not underlined were asked for by the Commission and 
the subcommittee has approved them tentatively. 

Senator Bennett. I should have read that. 

Representative Horirretp. The next item is the 10 megavolt tandem 
van de Graaf accelerator, Oak Ridge, $2.4 million. 

Mr. McConr. Perhaps General Luedecke can speak to that. There 
is a cyclotron going in there now. There are two accelerators at Oak 
Ridge. 

General Lurpecke. It was for this reason. They have a 2 and 3 
Mev. accelerator there now and a cyclotron is under construction. 
While the project would be desirable at some time, we did not feel 
that it was sufficiently urgent in light of this for inclusion in the 
1960 budget. 

Mr. Ramey. What is the rate of use of your present van de Graaf? 
Aren’t there quite a line of people waiting to use it, and some delays 
in the use of your facilities there ? 

General Lurpecke. I can’t answer that question specifically. Gen- 
erally with the low energy accelerators there are a list of projects 
that people would like to undertake at most of the laboratories where 
these exist. 

Representative Hortrtetp. Let us go to the next one, high flux mag- 
net facility, Argonne National Laboratory, $1,955,000. 

Mr. McCont. This is a project that will be needed incident to the 
Argonne accelerator which is now under construction. That accelera- 
tor will not come into operation until some time in late 1962, at the 
earliest, so we don’t feel that there is any pressing need to proceed with 
this magnet facility at this particular time. 

Representative Horrrretp. You think this would not be able to be 
used until that time? 

Mr. McConz. That is right. 

Representative Horirmxp. It is not necessary for your lead time in 
construction on this to place orders now on this particular type of 
material ? 

Mr. McConz. That is right. That is what the men at Argonne told 
General Luedecke and me when we were over there and went into 
this thing. 

Representative Van Zanpr. May I go back to item 6? Inasmuch 
as this facility you mentioned, Mr. McCone, will not be ready until 
1962, when would project 60-g-6 be implemented ? 

Mr. McCone. We would probably put it up next year. 

Mr. Ramey. Will there be any design work needed this year? 





AEC AUTHORIZING LEGISLATION 631 


Mr. McCone. No. 

( Discussion off the record. ) 

Chairman Anperson. There is some question about building it at 
a private facility. (Item referred to is Notre Dame chemistry lab.) 

Mr. McConr. I think that this is a very important policy question. 
Here you plan to build on the campus of a private university a chem- 
istry building. I think until a decision is reached for the Federal 
Government to go into private universities and build buildings here 
and there we should not. do it. This is in no w ay to cast any shadow 
on the very valuable work in the field of 1: adiation chemistry that is 
done at Notre Dame. If we are going to do a thing like this there 
ought to be a policy established. 

Representative Durnam. I think you are perhaps right, Mr. Chair- 
man, because we have more than one university in this country. 

Representative Houtrietp. You think a precedent would be estab- 
lished of other universities coming m Where there Is not a major 
activity such as exists now at Berkeley and Rochester and a few other 
places, 

Mr. McCone. Yes. 

Representative Honirimip. Let us go to the next one, 60-g-8, 
$495,000, plant engineering and researc ch shop additions, Oak Ridge. 

General Lurpecxr. This would be for the construction of a build- 
ing to consolidate some of the work that is going on in buildings pres- 
ently at Oak Ridge. It would be a desirable thing to have, but they 
do have working facilities and we did not feel it was high enough 
priority. 

Representative e Durnam. Getting back to Project 60-g-7, if you 
don’t mind, Mr. Chairman, at the present time you do have contraets 
with the university there which are substantial. You have all the uni- 
versities on the same basis. .This would go into the construction of 
bricks and mortar at these universities and go far beyond what we 
have been doing under our present policy. I agree with the poli¢y 
of contracting with universities. I think I was one of the first ad- 
vocates of extending this field of research. The project is being 
carried on at the present time, is that correct ? 

Mr. McConr. That is right. We are doing that now 

Representative Van Zanpor. On 60-g-38 (see p. —), I'v. ould like to 
ask a question. I understand, General, that you have adequate facil- 
ties from the standpoint of floorspace at the present time. 

General Lurpecke. That is correct. 

Representative Van Zanpr. And which will be sufficient for thei 
to carry on the program. 

General Lvepeckr. They can continue to operate as they are. They 
would like to get consolidated. It woulkl be 1 littl move efficient if 
they hada building and were pulled together. 

Representative. Horarietp. The next item is Project 60-h-1, and the 
$3 million there is actually a raising of $1 million from a $2 million 
item asked for by the Commission. There is $1 million which the 
subcommittee dated. We added this on the basis of testimony that 

it was badly. needed in the field of fallout research. They are ‘doing 
experimental work on pigs.and other types of animals, and there was 
a pretty good case, T think, made by our witnesses and by owr staff in- 
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vestigation for raising the original request of $2 million to $3 million. 
Is there any feeling you wish to express on that, sir? 

General Lurepeckr. The facilities budgeted originally were on a 
contingency basis, and at the time it was considered the Commission 
felt that $2 million in that category was adequate for the program. 

Senator Bennetr. Has the Commission changed its point of view ? 

Mr. McConr. No, we have no reason to change our point of view. 
We have not evaluated that point of view against the testimony of 
the last 2 or 3 days. I would have to reserve a final answer. 

Representative Barres. Would that have been included in your 
contingency? Istheresuch a possibility ? 

Mr. McCone. No, I don’t think so. We don’t have that large a 
contingency in this line item. 

Senator Bennerr. Do you intend to reevaluate this against the 
testimony of the last week ¢ 

Mr. McCone. Yes, we have to do that. 

Representative Horirreip. Will you furnish us any further ideas 
you have ? 

Mr. McConr. Yes. 

(The information referred to follows :) 


JOINT COMMITTEE ON ATOMIC ENERGY AUTHORIZING LEGISLATION 


Proposal to increase biology and medicine project No. 60—h-1 from $2 million 
to $3 million 


At the time the fiscal year 1960 Commission budget was prepared, a review of 
requirements indicated that the amount of $2 million for Project 60—-h-—1 entitled 
“Installation for Support of Biomedical Research Projects in Atomic Energy” 
would suffice for the then identified urgent requirements. The recent fallout 
hearings on the effects of nuclear weapons as conducted by the Joint Committee 
on Atomic Energy have served to emphasize the need for increased emphasis 
in effort in these vital research areas. In order that these projects not be de 
layed by the lack of essential laboratory facilities, there is no objection to the 
proposal to increase the amount to be authorized for these purposes since the 
higher authorizations would provide desirable latitude in the event that specific 
projects aproved for construction should require more than the $2 million 
previously estimated. 

_ Chairman Anverson. Let me say this, Mr, Chairman. I probably 
incorrectly said some things to Dr. Dunham today because I was ad- 
vised that every time you went to the Atomic Energy Commission 
on this, the answer was that the Division of Biology and Medicine 
does not ask for any more money so they must not be interested in 
getting any more statistics. I thought the advisory committee report, 
since we are in the room here, was very inadequate. It did not antic- 
ipate that there was ever going to be any more fallout. It was like 
drinking water from a well, if you had up to 8 units or whatever we 
were talking about. I thought it was too bad. I honestly believe that 
somebody ought to supply some staff service to the advisory commit- 
tee when they start to write a report that can be played up as this 
one was in the newspapers, that the figures show there is no more 
danger than there is in drinking water from a well. It does not mat- 
ter to these people whether strontium 90 gets sky high. In some years 
the panel predicted it is going up to 40 units, and we all know that is 
away beyond the limits that people say is safe. I don’t know who to 
talk to about this. I do feel that somebody ought to say to the advisory 
committee, “Here are all the accumulations we have, here are the 





ion. 


ma 
310n 
‘am. 
ow ? 
lew. 
y of 


four 
rea 


the 


leas 


lion 


w of 


illion 


ably 
; ad- 
sion 
icine 
d in 
vort, 
ntic- 
like 
r we 
that 
mit- 
this 
nore 
mat- 
Tears 
at is 
10 to 
iSOry 
the 


AEC AUTHORIZING LEGISLATION 633 


latest data. You look at these and decide what you want.” They 
didn’t get, apparently, all the material. They said nothing was ever 
ee back. Some things are being held back and a good reason 
can be given for it. But there is no reason why the advisory com- 
mittee could not have seen those data. 

Mr. McCone. I think they saw all the data. I can’t imagine that 
they did not. 

Chairman Anperson. If they did, I could not imagine them turn- 
ing out a report that it was like drinking spring water. 

Mr. McConr. They were instructed and urged and the entire staff 
was at their disposal. 

Chairman ANperson. I will talk to you about it and other Com- 
missioners privately. 

Representative Van Zanpr. What did we ask for last year for this 
project for which $2 million this year is being asked ? 

General Lurepecke. The budget for last year was $2 million. 

Representative Van Zanpr. So you are asking $2 million again for 
fiscal 1960 ? 

General Lurpecke. Yes. 

Representative Van Zanpt. Mr. McCone, will the $2 million be 
adequate to carry on this program ? 

Mr. McCone. We felt that it was or would be. As I said, we made 
that determination some time ago, and we have not reevaluated it 
against any increased requirement that might have developed out of 
the hearings of the last 3 or 4 days. We will review it and advise 
you of our position. 

Representative Ho.irretp. Now if we can go over to page 7, para- 
graph (c). 

Mr. McCone. Could I at this point make a general statement for 
about a minute, please, Mr. Chairman ? 

Representative Hoxiietp. Certainly. 

Mr. McCone. This has to do with all of the remainder of the bill 
and a desire on our part to have as much elbowroom as we possibly 
can to take advantage of changed situations and developments as they 
take place. This might be known as flexibility, but I understand that 
flexibility in this area and other departments of the Government is 
something that concerns the Congress, and rightfully so. 

Chairman ANnperson. I still stand for it in agriculture, you under- 
stand. 

Mr. McCone. I have had that trouble when I was over in the De- 
fense Department. I would just like to point out that as these proj- 
ects develop, there are ceuieal different ways involved, and we would 
like to be in a position to take advantage of them. Let us just trace 
the high density reactor which I think everybody agrees is a very 
important thing to go forward with immediately. We provided in 
section 110(a), and we asked for the ability to give research and de- 
velopment assistance, and also capital assistance, and we presented 
— to the committee. Our request has not been considered in this 

ill. 

I would like to suggest that the committee reconsider that. Then 
we asked for the privilege, if a satisfactory proposal was not secured 
from industry, to be able to build to reactor on one of our own sites, 
and use the power for our own use. The latest draft, I understand, 
has been revised to take care of that. 
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Then we proposed in section 111 of our bill that we be authorized to 
accept what might be termed as unsolicited proposals. We think that 
we are on the eve of getting an unsolicited proposal for this very 
same high density reactor under which industry would put up $26 
million and build it themselves. This is the Michigan Consumers, and 
I spoke of this before. They would accept some research and develop- 
ment assistance and fuel assistance from us. This is not an answer 
to our advertisement. There is no competition. They would come 
to us and say: “We are willing ot build this reactor.” It is just 
exactly the kind of reactor we would want. We would like some help 
on the research and development. I think there is about $4.5 million 
involved. We would like to be in a position to accept that kind of 
proposal, subject of course to your concurrence and you have 45 days 
to look at it. Then that would relieve us of having to build the thing 
ourselves. It would either be that much of a saving or it would permit 
us to substitute another type of reactor which would be the next in 
line. 

I would like to see worked into this legislation that approach, what 
I term elbowroom. It seems to me that if you can give it to us, then 
I think we can get along a great deal faster with our whole program 
and do much more in this mission of developing power than we can 
do otherwise. It is for that reason that we proposed sections 110 and 
111 as we did. 

Representative Horrrrerp. Mr. Chairman, we have had experience 
in this field before. We have found out that if we leave thing to 
chance and happenstance that they do not get done. We went through 
this on the Pennsylvania Power & Light matter, and we finally found 
that they were not going ahead with it. Also, the theory of flexi- 
bility—and I certainly do not criticize you for wanting it, if I was 
an administrator I would want it too—we run into certain trouble in 
the Appropriations Committee by having the theory of flexibility re- 
sult in nothing defined as firm hne items, and Mr. Cannon objected 
to it. That is one of the reasons why we are trying to write in what 
we consider, on the best testimony available from all of the industry, 
some of these projects to get on with. The whole result of our writein 
is about $50 million, which added to the $49.5 million which the Com- 
mission asked for, puts it at the lowest ebb of reactor development 
since 1954, as far as I know, or at least for several years. 

I don’t know that we can do that writing in, but when we get to it 
we will discuss it. 

Mr. McConr. I want to express that idea to you. I want to point 
out that there have been three studies made, one by your staff, one by 
the ad hoe committee we appointed, and one by the Edison Electric 
Institute. Their viewpoints varied in a great many areas, but in one 
area they seem to agree on completely and that is the Atomic Energy 
Commission had to exert more leadership in this field, and secondly, 
that they had to have a certain amount of flexibility. Then you sent 
out for comments on your report, and as I recall a great many of them 
came in and those who commented seemed to reaffirm these two points. 

However, this legislation comes together, I would hope that the 
committee would give serious consideration to the section 111 which 
would provide us with some elbowroom. 
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Mr. Ramey. The Joint Committee staff study and the ad hoe com- 
mittee reports both indicated and agreed that on the demonstration 
program, where you would be using research and development funds 
as you would on this Consumers project that it would be desirable 
to get proposals from all private industry. You designate the project 
and let everybody have a crack at it, and set a short schedule, and 
you might get a better proposal than this Consumers outfit might 
have. So I think the way the bill is drafted is really more con- 
sistent with what these previous studies have been than the draft that 
the Commission submitted. 

Mr. McCone. Sometimes a bird in the hand is worth two in the 
bush. You might not get any, too. 

Representative Hoxirtetp. 1 wonder if my colleagues would bear 
with me for a personal request right here. In place of going ahead 
with these underlined items, if we could discuss the $14,500,000 item 
before I have to leave. This is for the General Dynamics proposal. 
This is another part of the bill. 

Mr. Ramey. That is page 11. 

Representative Houirreip. The legislation in the bill, page 11, is the 
draft. for our consideration on this. I would like to address myself 
first to my feelings on this. I feel this is an intriguing concept. I 
feel that we are departing far from our regular line of procedure and 
jumping over experimental devices and to build a reactor of this 
size. There has been quite serious doubt cast upon the feasibility 
of this project, both from the standpoint of the fact that there have 
been no full-scale fuel elements of this type tested, and from the stand- 
point of the trapping of lethal fission products and removing them 
with the helium gas. I can’t go into it technically. I am not able 
to do it personally. I have listened to criticisms of this type of reactor 
which lead me to believe that a feasibility study and the steps in 
development of component parts would be the logical way to pro- 
ceed on this. 

I recognize there is another side to it, and I know, Mr. Chairman, 
you have spoken to me about it, and 1 know you present the other 
side. I would like to put my thoughts on the record before I have to 
leave. 

The second thing which has worried me some is the fact that there 
are about 20 different patents filed, either already filed or in the process 
of being filed, by General Dynamics. I am concerned as to whether 
this $14.5 million which is requested would be used to prove up patent 
ideas which have not been proven as yet, as I understand, and would 
reduce, as they say, to practice these conceptual patent applications 
which have been filed and thereby take public moneys and cause them 
to inure to the benefit of private people. 

There may be ways of getting around this and I hope there are. I 
am intrigued with the idea, and if there is some way of overcoming 
some of these objections, I would like to be in a position to go ahead 
with it. At the present time I need more information in this area. 

Mr. McConr. If you have jvst a few minutes, I think Dr. Pittman 
could speak to the technical phases that you brought up. 

Representative Hortrreip. Dr. Pittman. 
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Dr. Prrrman. I think, sir, that the feasibility study for the reactor 
itself, using the clad element, you can say has been made. Both the 
General Dynamics people and Philadelphia Electric people :prior to 
coming in with the proposal made what I think would be considered 
such a feasibility study. I think we in the review of it that we have 
made internally in the Commission have made a feasibility study of it. 
In my opinion the reactor that is being proposed is a feasible reactor as 
far as the metal clad fuel element is concerned. 

Representative Horirrecp. The great promise is not in the metal- 
clad variety. In other words, they are starting off with what you 
might call a normal type of fuel element, and they have great hopes 
for a rapid jump in the second phase, the so-called impregnated 
graphite type. 

Dr. Prrrman. This is true, sir. 

Representative Ho.irretp. So you don’t have a feasibility study 
on the thing that we are most interested in. 

Dr. Prrraan. Could I continue on that, sir? 

Representative Hortrretp. Yes. 

Dr. Prrrman. I say we have a feasibility study on the reactor as a 
whole. There seems to be very little question of its feasibility with 
regard to the clad element. There is obviously more question as to 
the probability of success of the unclad element. There is certainly 
more question of the probability of success of the unclad than of 
the clad element. I think if the unclad element is not successful, 
then the reactor is not necessarily a model T reactor. It would, how. 
ever, in our opinion, even if it has to be clad, and even if the second 
core cannot be the unclad type, but maybe we could use beryllium 
cladding or something like that, still be a reactor which in our opinion 
is quite an advanced reactor. 

Representative Horirrecp. But it would not be any advancement 
over the Kaiser-ACF reactor you are going to build. 

Dr. Prrrman. I think it would be an advance over the Kaiser-ACF 

reactor, sir. I think we would expect to get some higher temper- 
atures with that reactor than we could with the Kaiser-ACF reactor. 
There is a chance that the Kaiser-ACF reactor can also use beryllium 
cladding, and we are working on that to the best of our ability and 
will push that hard. If we get the beryllium cladding for the 
Kaiser-ACF it will be a considerably better reactor than we are now 
planning for that reactor. It will not, however, be as good a reactor 
as the Philadelphia Electric type, even if it is using the beryllium 
cladding. 

The size of the reactor, if you recall the picture, is a considerably 
smaller reactor, the power density is considerably higher. I think 
these things in themselves would make it a better reactor even if we 
were stuck with a clad element. I do believe personally there is a 
very good chance that the unclad element with the type of control 
leakage, because that is what is involved in this, they are trying to 
develop will be successful. The reports on the graphite imperme- 
ability are certainly much better than we ever expected to believe a 
year or a year and a half ago. 

Representativ e Houirrevp. It boils down to the fact that you think 
there might be some advance over the Kaiser gas-cooled project pro- 
viding you are reduced to the use of a metal cladding, Dut we will 
lose the big advance. 
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There has not been any feasibility study of the full-size graphite- 
type fuel element. On the second point, there is grave doubt cast 
upon trapping the fission products by the use of helium gas. I ask 
you what laboratory experimental knowledge do you have to back 
up this theory of trapping the fission products? 

Dr. Pirrman. The problem would be if you contaminated all the 
helium gas that were going through that reactor. I think the trapping 
problem would be a very difficult trapping problem because of the 
size of the traps you would have to have. There is no question about 
the ability to take fission product gases out of helium. It is the 
question of the size and complexity and the cost of the trap you have 
to use. If you have this so that only a very small fraction of the 
gas that is going through the reactor has any fission products in it, 
then your trapping system is quite small and is quite simple, and 
is a relatively cheap unit. The objective of this whole program is 
not to have no leakage, because they think this might not be feasible, 
but to have a controlled leakage into a very small fraction of the 
gas passing through this reactor. If this can be accomplished, and 
I think there is a certainly good reasonable chance it can be, then 
the trapping problems are not bad at all. It is not a question of 
feasibility of taking the fission products out of helium gas. It is a 
question of the cost of doing it in the size involved. 

Representative Hoxtrrevp. I realize that. It is also a question of 
the ane of helium which is used as a tracer for leaks and is 
a very slippery element. 

Dr. Prrrman. That is right. 

Representative Horrrietp. Therefore, being a slippery element 
there is danger of it slipping out with the fission products and con- 
taminating the atmosphere. You might have another example like 
we had of the sodium superheater for the Seawolf which we had to 
discard because of the leakage problem in the sodium. 

Dr. Prrrman. There is no question that helium is a difficult ele- 
ment to contain. The fact that it leaks out rapidly with the others 
does not mean it will carry other things through it with the reactor. 
The leakage itself is the helium and would act as a filter for what- 
ever is leaking. We are not depending on that. We are assuming 
that a certain amount of fission, fraction of the fission products will 
get into the helium and will be trapped. 

Representative Van Zanpr. Is this the one OEEC and Euratom are 
going to build ? 

be Pirrman. It is essentially the same. I have not seen a sketch 
of it. 

Representative Van Zanpr. In other words, the British and Euro- 
pean people are going forward with a plant of this same concept. 

Dr. Prrrman. It is a ten thermal megawatt plant instead of a 
larger one, on about the same time schedule, as I recall. As I say, I 
have not seen the design myself, and I am not sure whether it is the 
same controlled leakage we are planning to use. We certainly will 
be in touch with them and try to find out about it. 

Representative Van Zanpr. You mean if the British and European 
peop e do go forward with this program that we will enjoy the bene- 

ts of their experience? 
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Mr. McConer. My discussions have been to have a complete ex- 
change of information with the British and the Euratom—OEEC 
group in this area. This I am sure we can work out if we are doing 
something. If we are not doing anything except the Kaiser-ACF, 
I don’t think we can work out the exchange, unless we work out 
something to pay for it. I am afraid it would drift into a point 
where we would have the same type of difficulty we had on the other 
gas-cooled reactor. 

Representative Van Zanpr. It would be a joint effort then. 

Mr. McCone. It would not be a joint effort. It would be an ex- 
change of information. 

Mr. Holifield, we have men here that can answer your question on 
the patents. 

Representative Hourrrevp. Yes. 

Mr. Hennessey. My name is Joseph Hennessey of the General 
Counsel’s office. Prior to submission of the proposal, General Dy- 
namics spent approximately $114 million on research and develop- 
ment for its own account. 

Chairman Anperson. In about what time? 

Mr. Hennessey. From September 1957 through December 1958. 
In recognition of that fact, we have negotiated a provision the basis 
for arrangement which has been filed with your committee under 
which they retain title to any invention that they have reduced to 
practice, and the parties understand by that that this means the in- 
vention has been completed prior to January 1 of this year.* 

Chairman Anperson. What would happen if they took something 
from Los Alamos—you know they went up there to take a look at 
this graphite process at Los Alamos and then said they needed it for 
the naval study. I understand that they are adapting it to this 
study. Is it adaptable to their patent? 

Mr. Hennessey. Certainly if any such discovery were made in 
connection with their work for Los Alamos, we would have title 
to it. 

Chairman Anperson. No, they did not even make it. Los Alamos 
made it. They went up and took a look at it. 

Mr. Hennessey. In that event we already have title to that in- 
vention under our contract for the Los Alamos operation. 

Representative Hoxtrireip. In other words, the thing you are say- 
ing is that any patent that they have filed would have to be tested 
under existing law as to their right to the information. If prior 
art had been developed at Los Alamos and was a matter of record 
at| Los Alamos, it would cast a cloud on their right as a private 
equity. 

"Mr Hennessey. Certainly it would not have been inventive if we 
already had'records at Los Alamos. 

Representative Horirreip. In other words, you feel that the patents 
that they have developed and applied for up to January 1 are ina 
category by themselves and must stand up under existing law which 
would test their right, but anything that would be developed from 
January 1 on in this field would be a joint responsibility. 

Mr. Hennessey. AEC would have title to any invention after 
January 1, or any invention that had been begun prior to January 
1 and was completed after January 1. 


*This provision has since been waived by General Dynamics. See letter, p. 642.) 
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Representative Hotirrerp. Would that title actually be a bona fide 
patent of AEC, or would it be a right of access to these patents? I 
am talking now about January forward. 

Mr. Hennessey. Yes, sir. 

Representative Ho.irrecp. Or would there be some cross licensing 
arrangement involved ? 

Mr. Hennessey. We would own all patents. In the atomic energy 
field, General Dynamics would get only a nonexclusive license, the 
same sort of license that we would give to any applicant. In the field 
of use other than atomic energy, where General Dynamics already 
has a background position, where they have made prior inventions 
and have spent money on research and development, they would re- 
ceive an exclusive license, but AEC, of course, still retains the owner- 
ship of the patent and the right to use for governmental purposes. 

Mr. Toit. Following up on Senator Anderson’s question, if Los 
Alamos had made a discovery, but had not applied for a patent, and 
then General Dynamics came in and looked at the technical data on 
that, and went out and filed a patent application, what would the 
situation be then ? 

Mr. Hennessey. This would be under an access permit approach ? 

Mr. Tout. Yes. In other words, Los Alamos had not yet filed an 
application for a patent but had made the discovery. Obviously if 
Los Alamos had filed a patent application, they would have the prior 
rights. But if they had just developed the information without filing 
a patent application, then what would the situation be? 

Mr. Hennessey. I am sorry, Mr. Toll, I am not a patent attorney. 
I don’t know what the effect would be in that case. 

Mr. Toxin. I wonder if Mr. Anderson could supply an opinion ? 

Mr. Frozerc. I am not a patent attorney either, but I have had a 
little patent litigation experience. I believe if Los Alamos had ac- 
tually invented something, and then somebody else tried to steal their 
idea, the second person would still have to meet the defense of prior 
art or prior invention. When you are enforcing a patent, you still 
have to prove your invention. If it could be established that it was 
not the invention of whoever was claiming it, General Dynamics, in 
this case, I believe it would be a successful defense against any in- 
fringement suit. This is strictly off the top of my head, but I am 
pretty sure I am right. 

Chairman ANperson. Supposing Los Alamos had carried it to 90 
percent completion, and they take it out and finish it, using all the 
work Los Alamos had done in this rolling out of the graphite, and 
doing all that work, then it is patentable by General Dynamics. 

Mr. Fiopere. If one party has not completed the invention, some- 
body else can complete it. I can make an improvement on the eye 
glasses you are wearing, and if it is a creation, I can patent it, even 
though I got the idea by looking at you right this moment at the table. 
This could have been done in this case, too. As a matter of fact, 
many a person has had a successful patent where he only did the last 
10 percent of the work because the first fellow could only solve 90 
percent of the problem. 

Chairman Anperson. That really should frighten us. Los Alamos 
did all the research work and developed this until the point where 
General Dynamics dropped in, and if you recall the testimony, there 
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was quite an argument, they said they came through one door, but 
they came through another. 

Mr. Fioserc. It seems to me, Senator, the question had come down 
as to whether or not General Dynamics had actually invented some- 
thing. If they could not establish that they had, I should think their 
patent would not be valid. 

Chairman Anperson. They filed 20 patents. Who is contesting 
them? Nobody. 

Mr. Frozerc. If I go out and infringe them, that will be the con- 
test. If General Dynamics chooses to sue me, my defense would be 
they had not invented it, and their patent was not valid. On the 
state of facts as described this would be an issue that would be 
threshed out. 

Chairman Anperson. I am trying to say they have filed patent 
application. Nobody is going to contest them because nobody knows 
anything about this. No one will worry about it. So General Dy- 
namics will get their patents. Part of it depends on work done by 
the Government at Government cost. 

Mr. Froperc. Getting a patent does not mean from that point on 
you can exclude everybody from ever doing the same thing that your 
patent provides for. The question of the validity of patent is still a 
fit subject for litigation. Patents are not always upheld, and an 
unadjudicated patent is a long way from being a completely reliable 
patent. 

(Discussion off the record.) 

Representative Van Zanpt. Mr. McCone, what is the status now 
of the Philadelphia contract ? 

Mr. McConr. They are prepared to proceed. The contract is nego- 
tiated except for minor details. The actual conclusion of it has been 
held up waiting this action. 

(Discussion off the record.) 

Chairman ANperson. Where are we now ? 

Mr. McCone. We were discussing the patents. I would like to 
submit for the record a clear and complete statement on the status 
of the patents proposal in more detail than we can do at this moment. 

(The information referred to follows:) 


ATOMIC ENERGY COMMISSION, 
Washington, D.C. May 14, 1959. 
Mr. JAMES T. RAMEY, 
Beecutive Director, Joint Committee on Atomic Energy, Congress of the United 
States. 


Dear Mr. RAMEY: Pursuant to your request, attached are copies of the AEC- 
Philadelphia Electric and AEC-General Dynamics draft contracts. These drafts 
were prepared by the AEC. Since their preparation, further discussions have 
been held with both companies, as a result of which further changes will be made 
in the contract: drafts.. However, the negotiations still are proceeding within 
the framework of the project data sheet which has been submitted to the Joint 
Committee. 

There are transmitted herewith copies of the 17 patent applications filed by 
General Dynamics that were submitted to the AKC as covering inventions alleged 
to have been made by General Dynamics prior to January 1, 1959. The AEC has 
not yet concluded agreement as to the inventions to be listed in appendix E as 
provided in paragraph 5 of article IX of the proposed AEC-General Dynamics 
contract. General Dynamics accorded permission to furnish the copies of the 
applications to the Joint Committee on a confidential basis in a letter of May 8, 
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1959, a copy of which is attached. In order that the AEC may comply with the 
request of General Dynamics’ May 8th letter the return of the patent applica- 
tions is solicited upon the completion of the Joint Committee’s evaluation. 
Sincerely yours, 
A. R. LUEDECKE, General Manager. 


U.S. AToMIc ENERGY CoMMISSION, 
Washington, D.C., May 22, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, Congress of the United States. 


Dear SENATOR ANDERSON: The proposed General Dynamics contract for the 
performance of the research and development work for the nuclear powerplant 
to be built by Philadelphia Electric Co. will include patent provisions of the type 
outlined in the data sheet for this project. In part, the contract patent article 
relates to the disposition of inventions made prior to January 1, 1959, the date 
of commencement of Government reimbursement under the proposed contract. 
The draft contract provides for inclusion, as an appendix, a listing of those 
inventions which had been completed prior to January 1, 1959, and to which Gen- 
eral Dynamics would retain title while giving a nonexclusive license to the 
Commission. 

As you have been advised previously, General Dynamics had filed, prior to 
January 1, 1959, 17 patent applications arising out of its privately financed work 
on the high-temperature, gas-cooled reactor concept. Since submission of the 
data sheet to the Joint Committee, the AEC and General Dynamics have been 
endeavoring to agree upon which of the 17 patent applications should remain 
the property of General Dynamics. It should be recognized that the applications 
represent one important and potentially valuable result of the approximately 
$1144 million of work that General Dynamics expended and which the Government 
will not reimburse. 

Today, General Dynamics advised the Commission that it is willing to execute 
a contract which does not include listing in an appendix of any of the 17 appli- 
cations as having title remain with General Dynamics. This, in my opinion, rep- 
resents a real contribution by General Dynamics and is indicative of the interest 
that the company has in this project. 

The data sheet and the draft contracts which were given to the Joint Com- 
mittee do not include the fields of established patent position of General Dynamics 
to which the exclusive “out field” license would be granted under the “C” type 
clause. Attached is a statement of the listing which is proposed for insertion 
in the patent clause of the contract. 

The only change in the language of the proposed patent provisions in the con- 
tract is in the second proviso of paragraph 1, article [X, where there has been 
incorporated, in addition to the nonexclusive license to General Dynamics, the 
right to grant irrevocable, royalty-free nonexclusive licenses to member com- 
panies forming High Temperature Reactor Development Associates (HTRDA). 
This addition is deemed appropriate in order to assure the members of the 
HTRDA group of licenses as respects inventions made under this project. 

Sincerely yours, 
JoHN A. McCong, Chairman. 


AREAS AGREED UPON FOR INCORPORATION IN THE THIRD PROVISO OF PARAGRAPH 1 OF 
ARTICLE IX oF THE ADC-GENERAL DyNAMIcS CONTRACT 


Astronautics, aircraft, submarines, mechanical and marine components, instru- 
mentation, electronics, communications, electrical equipment, control equipment, 
welding equipment, propulsion systems, turbines, generators, compressors, boil- 
ers, pressure vessels, piping systems, heat exchangers, pumps, valves, servo- 
mechanisms, gas-producing equipment, gas-handling and processing equipment, 
and sensing devices. 


CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 


May 28, 1959. 
Gen. A. R. LUEDECKE, 
General Manager, U.S. Atomic Energy Commission, Washington, D.C. 
Deak GENERAL LUEDECKE: We have looked over the drafts of the AEC-Phila- 
delphia Electric and AEC-General Dynamics contracts which you forwarded to 
Mr. Ramey by your letter of May 14, 1959. 
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We note that the contract drafts submitted to us do not specify the development 
and construction of the particular reactor described in the Philadelphia Electric 
and General Dynamics proposals and in the program justification data submitted 
by the Commission. Thus the drafts submitted do not state that there is an 
obligation, or even an objective, to develop and construct a reactor fueled with 
graphite-clad elements designed for operation with a coolant outlet tempera- 
ture of 750° C. We also note that the drafts refer to appendix A, which we did 
not receive, for a description of the reactor. We would appreciate receiving a 
copy of a draft of appendix A. (See appendix 4, p. 694.) 

We would also like to know if the Commission intends to (1) include an 
obligation to construct a reactor with graphite-clad elements; or (2) to set 
forth the objectives of the reactor development and construction program, as 
stated in the above-referenced proposals and program justification data, in the 
contract. 

We would also appreciate receiving a copy of appendixes B and C which, 
according to the General Dynamics contract draft, describe the scope and ob- 
jectives of the research and development work to be performed. 

From a cursory review of the patent applications also forwarded by your May 
14, 1959, letter it appears to us that most if not all significant features of the 
proposed reactor are covered by patent applications. We note for example that 
in addition to specific items such as valves and fuel elements the descriptions 
cover various fuel cycles, core geometry, cores structurals, fission product trap- 
ping systems, various moderators, primary coolant system including the flow 
design of the reactor vessel and steam generator, and methods of manufacturing 
various elements and moderators. 

Thus if these applications were held to be a General Dynamics invention prior 
to the contract, General Dynamics as a result of further development under 
this contract would be able to charge royalties against all other industrial firms 
for the whole gas-cooled technology covered by the patent applications. 

We have recently received a letter dated May 22, 1959, from Mr. MeCone in- 
dicating that General Dynamics has advised the Commission that it is willing 
to execute a contract which does not include listing in an appendix any of the 
17 applications as having title remain with General Dynamics. We recognize 
that this should simplify the problem a2 great deal. 

We would appreciate being kept informed of developments concerning the 
review of the applications and determinations made by the Commission on the 
applications. 

Sincerely yours, 
CHET HOULIFIELD, 
Chairman, Subcommittee on Legislation. 


ATOMIC ENERGY COMMISSION. 


Washington, D.C., June 2, 1959. 
Hon. CHET HO.LiFIerp, 


Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Fnergy, 
Congress of the United States. 

Dear Mr. Hortrrerp: When the AEC-Philadelphia Electric and AEC-Gen- 
eral Dynamics contract drafts were forwarded to Mr. Ramey on May 14, 1959, 
as requested, the various contract appendixes had not been drafted and con- 
sequently were not included. Since then numerous changes to the contract 
drafts which were sent to the Joint Committee have been negotiated or are 
under consideration. I would like to reiterate that vur negotiations with both 
companies are informal and have not been completed. 

Attached are copies of draft appendixes A, which are intended for use in both 
the Philadelphia Electric and General Dynamics contracts, and C to the General 
Dynamics contract. 

Appendix A, which includes the description of the nuclear powerplant, when 
read in conjunction with the contractor’s undertakings in either contract, states 
the obligations and objectives with respect to the type of reactor to be con- 
structed. You will note that graphite-clad elements are specified as is the exit 
temperature of the reactor coolant. 

Appendix B to the General Dynamics contract, which will describe the re 
search and development program to be performed, is currently being drafted 
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after extensive negotiations that took place last week. We will forward copies 
of that draft appendix when available. 

The letter from General Dynamics, dated May 22, 1959, to which you refer 
in your letter of May 28, 1959, would seem to eliminate any problems relating 
to General Dynamics’ ownership of inventions represented by patent applic&- 
tions filed prior to January 1, 1959. Such inventions would be treated in the 
same Manner as any other invention occurring during performance of the con- 
tract work. Determination of reduction to practice prior to January 1, 1959, 
no longer has any contractual consequences and therefore the 17 applications 
will be processed pursuant to the contract invention rights clause once a con- 
tract is signed. We will keep the Joint Committee advised of any new develop- 
ments relating to such applications. 

Sincerely yours, 


A. R. LUEDECKE, General Manager. 


Chairman ANnprrson. Could I ask you this question: Do you not 
feel that as far as the patent situation is concerned, it can be amply 
protected if it isnot now amply protected ¢ 

Mr. McConr. I think that is right. I have no question about that. 

Chairman Anprrson. I would agree with you. 

Mr. Fioserec. Senator, my answer to you was a spontaneous one. I 
would like to get a chance to think this out. 

(The following letter from Commisisoner Floberg regarding his 
testimony on patent provisions follows :) 


U.S. Atomic ENrerey CoMMISSION, 
Washington, D.C., May 28, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear SENATOR ANDERSON: At the Hearings conducted on May 8, 1959, I testi- 
fied extemporaneously regarding patent protection for inventions and discover- 
ies resulting from experimental work conducted at Los Alamos, and after hav- 
ing so testified requested an opportunity to review my testimony for accuracy 
and reliability. 

I have reviewed my testimony of May 8, and I am satisfied that it presents my 
ideas concerning the matters under discussion, and I see no need to elaborate 
further or to modify my views. 

Sincerely yours, 
JOHN F. FLOBERG, Commissioner. 

Chairman Anperson. I didn’t question that. 

Mr. McCone. On page 11 of the draft there is a proviso which 
gives us some trouble. IL think, to be acceptable to the Philadelphia 
Electric or the General Dynamics, it would either have to be elimi- 
nated or modified. We would like to seek a proviso that would give 
to the Government and to the Commission protection against a situ- 
ation where we had provided funds to the General penne for re- 
search.and development in anticipation of the Philadelphia Electric 
building the plant with their own funds and then suddenly we found 
out that Philadelphia Electric did not go forward with their end and 
we would have spent substantial money on research and development 
to support the building of a plant that was not built. 1 

This is, I think, the situation the staff is seeking to protect in this 
proviso; is that correct ? 

Chairman Anperson. I think that is correct. 

Mr. Ramey. Yes; in accordance with the subcommittee chair- 
man’s instructions. it 4 

Chairman Anperson. I don’t. want the staff to take responsibility 
for it. I think it was instructions from the subcommittee, and, most 
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of all, I would happily say it was partly my instruction. I said in the 
Pennsylvania Power & Light case we were saved from any loss by 
the fact that Pennsylvania assumed the total of $4 million of cost 
that was in there, a very fine arra ent and a decision. 

I thought if we went ahead with Philadelphia Electric, as I thought 
we were probably going to do, that there ought to be some saving 
clause that in case it was decided to abandon the project part way 
through that the Government’s money was not totally wasted. That 
was my whole intent. 

Representative Van Zanpr. The Pennsylvania Power & Light and 
Westinghouse deal was strictly research and development. 

Chairman Anperson. Yes; and they might have been able to re- 
cover some of their money from the Government, but they didn’t 
want to. 

Representative Van Zanpt. The Philadelphia Electric is a contract 
to build. 

Chairman Anperson. But there is $14.5 million of research and 
development in it. 

Mr. McCone. That is right. That had $14.5 million research and 
development between General Dynamics and the Commission, and 
the contract to build is between General Dynamics and Philadelphia 
Electric. There is no escape for Philadelphia Electric from the build- 
ing of the plant except under three conditions: One is that they can’t 
get insurance; the second is that we will not issue them a license to 
build a plant; third, that we mutually agree that the plant should 
not be built. 

There is no escape on the part of General Dynamics from pro- 
ceeding with the research and development work except that we mu- 
tually agree that they should not proceed. If additional protection 
would be needed, we will try to work out some kind of wording. 

I do point out, however, that a mutual agreement to change these 
contracts becomes a modification which under law would have to be 
submitted to this committee. At least that is what our Counsel tells 
me. 

Mr. Ramey. If we had section 111(b) incorporated as we have in 
our draft 

Mr. McCone. Under your bill, yes. It might be that we could pro- 
vide if either General Dynamics or Philadelphia Electric unilaterally 
elect to stop, this would be really in violation of their contract, but 
just to protect the situation and say either one of them unilaterally 
did not go forward, powerload dropped off or the Dow-Jones aver- 
ages dropped off 100 points, or some other things, and they stopped, 
then they would be liable to reimburse us for our expenditures under 
research and development. 

Chairman’ Anprerson. Do I understand that you don’t like the 
proviso that is here on page 11. 

Mr. McCong. It is too broad. 

Chairman Anperson. It is too broad ? 

Mr. McConr. Yes. For the reason that there are two separate 
contracts and the parties are only related through the Commission. 
We think if we had the word “unilateral” before the word “deter- 
mine” so it would read “proceed with research and development and a 
unilateral determination is subsequently made.” 
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Mr. Ramey. Would you buy either of the two parties? I think the 
data sheet describes them as contractors. 

Mr. McCong. I think so. 

Mr. Ramey. I think the one problem that the other language would 
take care of, and staffwise we may be wrong, in the Pennsylvania 
situation I believe Mr. Graham may have dissented in part on the 
basis that by mutual agreement the Commission could save Pennsy]l- 
vania Power & Light $7 million. In this case by mutual agreement 
with the utility you could decide that the project is not feasible and 
thereby take them off the hook. I think that was the reason it was 
put in this way. ee 

I may be misstating what Mr. Graham’s position was, but that was 
more or less the basis for putting this in this way. 

Chairman Anperson. Mr. Graham, do you have anything to say 
for yourself ? 

Mr. Granam. Senator, I did dissent, and I confirm my dissent. I 
think the point that Mr. Ramey has referred to is overcome by what 
Mr. Hennessey has explained. If there is any question about, shall 
we say, the possibility of a poor judgment on the part of the Commis- 
sion in wanting to call off something by mutual consent, at least there is 
the backup of the judgment of this committee because it would be sub- 
mitted, as the chairman has indicated, as an amendment to the agree- 
ment which has to lie before your committee for 45 days. 

So if I may address myself to that, I think this is an important pro- 
vision in this case. I don’t think it is necessary to go into the question 
of whether it was included in the Pennsylvania Power & Light deal. 

The point is that this is what we would expect to do in the case which 
we are now considering. 

To repeat, if this committee wishes to save us from any alleged folly, 
this is the way to do it. 

Chairman Anperson. You understand this committee has a respon- 
sibility, too. The Congress leaves this committee alone on such ques- 
tions, and the members have to take a look at these things. If it is not 
too difficult, Mr. Chairman, and you could bring something of that 
nature in, I think it would help the project toward approval. I don’t 
think anybody wants to ask for an unreasonable requirement in here, 
but if there is, as Mr. Graham has suggested, a 45-day waiting period 
that seems to be reasonable and General Dynamics and Philadelphia 
Electric do not object too strenuously, I think it would add some sup- 
port to the general project. 

I would ask you to explore it and see if before we mark up the bill 
there is not language that would be mutually agreeable. 

Representative Duruam. You have this authority because you refer 
this back to the third round, which is under section 111. We have the 
45-day waiting period in here. 

Chairman Anverson. There is in the language now drawn but I 
thought there was objection to the third vena 

Mr. McConr. No. The objection is not to that, sir. The objection 
is to the proviso. 

Chairman Anperson. I am twisted, and I am happy to have you 
straighten me out. 

As I understand it, you are agreeable to section (f) as proposed here 
all the way down to the proviso, and you would be willing to submit 
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us additional language for the proviso to look at, and the reason why 
you think it is superior. 

Mr. McConr. That is right. Furthermore, even without the pro- 
viso we would search for language that would tighten it up. Without 
the proviso the fact that any mutual agreement to discontinue must, 
because this refers to section 111, lay before this committee, gives you 
good protection. 

Chairman Anperson. I think that is helpful. We will take a look 
at the language and see if it needs any. 


Representative Durnam. You have no objection to tying this back 
to the third round ? 


Mr. McCone. No, sir. 

Chairman Anverson. I think that is very helpful. 

Representative Van Zanpt. Mr. McCone, the Philadelphia Elec- 
tric people in a memorandum to me, said : 


This action would undoubtedly invalidate the contracts presently in effect. 

They had reference to the insertion of the Pennsylvania Power & 
Light language into this bill. 

Do I understand that the proposal that you are making now will 
protect the interest of the Philadelphia Electric Co, to the extent that 
it will not invalidate the contract which is presently on your desk? 

Mr. McConr. I can’t answer that, Mr. Van Zandt. 

Chairman Anperson. That is a pretty tough legal question with- 
out any chance to look at it. 

Could we not say, Mr. Van Zandt, that the chairman will take a 
look at it and ask the Philadelphia Electric Co. if they think it invali- 
dates it?) What invalidates the contract is sometimes hard to find. 
You better look at the contract because it may have words expressing 
what invalidates it. I think the point is good. 

(Additional information on this subject follows :) 


U.S. Atomic ENerGy CoMMISSION, 


May 15, 1959. 
Hon. CLInton P. ANDERSON, 


Chairman, Joint Committee on Atomic Energy, 
Congress of the United States 


DeaR SENATOR ANDERSON: In the course of the hearings on the AEC author- 
ization bill for fiscal year 1960, the Joint Committee expressed concern that the 
proposed cooperative arrangement between the Commission and Philadelphia 
Electric-General Dynamics might be terminated by mutual agreement with the 
possible result that Philadelphia Electric Co. would be relieved of its commit- 
ment to construct the nuclear powerplant and AEC would stand the loss of the 
expenditures made for the purpose of carrying out the research and development 
program. 

It is true that our proposed arrangement does contemplate the possibility of 
termination by mutual agreement, as reflected in the program justification data 
submitted to:the Joint Committee. I am advised by counsel, however, that a 
termination by mutual agreement could be accomplished only by an amendment 
to the contract and that such an amendment could not be entered into until the 
basis of the amendment had been submitted to the Joint Committee for the 45-day 
period required by subsection 111(b) of Public Law 85-162, as amended. This 
requirement would be applicable to this project under the Jeint Committee's 
revised draft authorization bill of May 7, 1959, since subsection 110(b) which 
would authorize the funds for this project contains the limitation that the 
authorization is “under the terms and conditions of section 111 of Public Law 
85-162. as amended.” 
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Under the circumstances, I believe that the Joint Committee is afforded ample 
opportunity to assure itself as to the propriety and equity of any proposed 
amendment which seeks to terminate the arrangement by mutual agreement. 

Apart from a termination by mutual agreement, General Dynamics would not 
have the right to terminate its contract and Philadelphia Electric could termi- 
nate only if it were unable to obtain necessary licenses or regulatory approvals 
or adequate liability insurance coverage. We would not consider it appropriate 
to require reimbursement where Philadelphia Electric was forced to terminate 
for any of those causes over which it has no control. 

Aecordingly, we do not believe that the proviso contained in revised draft bill 
of May 7 is necessary or desirable. If the Joint Committee feels, however, that 
such a limitation should be included in the bill, we recommend that it be revised 
to provide substantially as follows: 

“(f) Funds appropriated to the Commission pursuant to the authorization 
contained in subsection (b) of this section, and authorized for the third round 
demonstration program shall be available to the Commission for use in coopera- 
tive arrangement to provide financial assistance for research and development 
in connection with the design, construction, and operation of an advanced, high- 
temperature, gas-cooled experimental power reactor in accordance with the basis 
for an arrangement described in the program justification data submitted by the 
Commission in support of its authorization proposal for fiscal year 1960: Pro- 
vided, That, in the event the parties enter into such a cooperative arrangement 
and proceed with research and development and there is a unilateral abandon- 
ment of the research and development or of the construction of the plant for 
reasons other than (a) a contract amendment under which the Atomic Energy 
Commission approves such abandonment, or (b) force majeure or other causes 
beyond the control of the contracting parties and without their fault or negligence 
(including inability to obtain necessary licenses or regulatory approvals or ade- 
quate liability insurance coverage), the Commission shall be reimbursed by the 
party abandoning the project for its expenditures for research and development 
under the arrangement except to the extent that the Commission determines 
(i) that any such expenditures have resulted in the acquisition by the Government 
of property or other valuable rights, or (ii) that the work performed will be 
directly applicable to other phases of the Commission’s reactor development 
program.” 

Sincerely yours, 
W. F. Lipsy, Acting Chairman. 


U.S. Atomic ENERGY COMMISSION, 
May 22, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DeAR SENATOR ANDERSON: The proposed General Dynamics contract for the 
performance of the research and development work for the nuclear powerplant to 
be built by Philadelphia Electric Co. will include patent provisions of the type 
outlined in the data sheet for this project. In part, the contract patent article 
relates to the disposition of inventions made prior to January 1, 1959, the date 
of commencement of Government reimbursement under the proposed contract. 
The draft contract provides for inclusion, as an appendix, a listing of those 
inventions which had been completed prior to January 1, 1959, and to which 
General Dynamics would retain title while giving a nonexclusive license to the 
Commission. 

As you have been advised previously, General Dynamics had filed, prior to 
January 1, 1959, 17 patent applications arising out of its privately financed work 
on the high-temperature, gas-cooled reactor concept. Since submission of the 
data sheet to the Joint Committee, the AEC and General Dynamics have been 
endeavoring to agree upon which of the 17 patent applications should remain the 
property of General Dynamics. It should be recognized that the applications 
represents one important and potentially valuable result of the approximately 
$i4,4 million of work that General Dynamics expended and which the Government 
will not reimburse. 

Today, General Dynamics advised the Commission that it is willing to execute 
a contract which does not include listing in an appendix of any of the 17 applica- 
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tions as having title remain with General Dynamics. This, in my opinion, repre- 
sents a real contribution by General Dynamics and is indicative of the interest 
that the company has in this project. 

The data sheet and the draft contracts which were given to the Joint Com- 
mittee do not include the fields of established patent position of General Dynamics 
to which the exclusive outfield license would be granted under the C-type clause. 
Attached is a statement of the listing which is proposed for insertion in the 
patent clause of the contract. 

The only change in the language of the proposed patent provisions in the 
contract is in the second proviso of paragraph 1, article [X, where there has 
been incorporated, in addition to the nonexclusive license to General Dynamics, 
the right to grant irrevocable, royalty-free, nonexclusive licenses to member com- 
panies forming High Temperature Reactor Development Associates (HTRDA). 
This addition is deemed appropriate in order to assure the members of the 
HTRDA group of licenses as respects inventions made under this project. 

Sincerely yours, 
JoHN A. McCong, Chairman. 


AREAS AGREED UPON FOR INCORPORATION IN THE THIRD PROVISO OF PARAGRAPH 1 
OF ARTICE IX oF THE AEC-GENERAL DYNAMICS CONTRACT 


Astronautics, aircraft, submarines, mechanical and marine components, in- 
strumentation, electronics, communications, electrical equipment, control equip- 
ment, welding equipment, propulsion systems, turbines, generators, compressors, 
boilers, presSure vessels, piping systems, heat exchangers, pumps, valves, servo- 
mechanisms, gas-producing equipment, gas-handling and processing equipment, 
and sensing devices. 

Chairman Anperson. Mr. Chairman, would you look at it? First 
of all, get in touch with Mr. Van Zandt and also let the committee 
know what the result of the study is. 

Mr. McCone. I will dothat. 

Chairman Anperson. Do we go back to page 10? 

Mr. McConr. We go back to page 7, paragraph (c). 

Mr. Ramey. Could I ask just one other question ? 

I think in our letter to General Lualecs we asked for a copy of 
the contract draft for review. 

Mr. McConr. We will submit it to you. We have one here but we 
will transmit it to you formally. We have been going through some 
final negotiations and it must be considered as a draft. 

(The material referred to was submitted separately.) 

Mr. Ramey. Yes. I might explain, Mr. Chairman, this language 
was put in this way after our staff discussion. We decided that 
since this heavy water natural uranium project had been authorized 
as a design study last year we might follow the same precedent that 
you followed in section 107(b) where we had a design on the Brook- 
haven accelerator and high flux research reactor, and changed that 
project now to cover the actual construction of it, where you went 
from $1 million to $10 million. 

The other thing about it was that we took last year’s project, 2.5 
million, and added 6 million, which will cover the ar . In our 
previous draft we had also included the $7 million of development 
work that you had indicated you would be conducting in fiscal 1960. 
We talked to your people Wednesday and they indicated that money 
was budgeted in your operating funds, but that the design was not. 
Therefore, we felt that we would put in the design but not the re- 
search and development if that was the way you would prefer to do it. 

Mr. McConr. Just so it is abundantly clear that it will be a year 
to 18 months before we will be ready to start design. 
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I had testified before this committee that it would require a year 
to 18 months, and $7 million in our estimate to do the work that 
is necessary to advance the research and development, conceptual 
engineering and all the title I to appoint where we can decide whether 
we want to make a design or not. 

I don’t think it is by any means certain that this committee will 
want to authorize the design. If this is $814 million to design, you 
might as well put it off to next year. There is no use doing that. 

If you want to make a line item out of it, it is not necessary be- 
cause we are going to proceed with it and we can proceed with it 
anyway. 

It is my opinion that we do not have at this time the foundation to 
decide the course we must follow in this natural uranium. You may 
be interested to know of a very peculiar thing. 

Mr. Worthington of Du Pont and Mr. Menke of NDA came in 
dnd testified that they started out studying natural uranium steam 
cooled. I think Mr. Worthington testified that that seemed to be the 
most desirable concept. When they got into the study they found 
out much to their surprise that was not the right thing to do at all, 
and they must do something else. 

They more or less settled on a heavy water cooled and heavy water 
—s one leaning toward pressure and one leaning toward 
oiling.* 

The British came over last week and told us that is entirely wrong. 
They think the most promising of all natural uranium concepts is 
steam cooled. 

So we talked to them a little about this and they said, “You don’t 
know as much about this as we know.” 

There are a lot of things to straighten out in the field of heavy water 
moderated and natural uranium reactors. 

I want to point that out because we are not ready to start the de- 
tailed engineering and we won’t be when we come back next year. If 
we then say this is the type of thing we want to build, we will have 
done a full year’s work. 

Chairman Anperson. You said, “If you want to make a line item 
out of it,” and then stopped. 

Mr. McCone. We feel that these conceptual and title I studies do 
not have to be authorized by line items. In order to be more specific 
with regard to the intention and desires of the committee, if you wish 
to make a line item out of it, that is your responsibility. 

Representative Durnam. Mr. Chairman, I am not a lawyer, but 
why do we have to amend the act in order to get what we are trying 
todo? Isthat necessary ? 

Mr. Ramey. No, sir; it is not necessary. Accountingwise it may 
be of some help to continue with the project as it was authorized last 
year, and add on to it. That was the explanation given for this Brook- 
raven one in subsection (b). 

Representative DurHam. Then you have to go back to Public Law 
101 and then you have to find out what that is and read that. Why 
don’t we start clean and do this on a clean basis ? 

Mr. Ramey. As I said, Mr. Durham, the other has advantages. 

Representative Bares. What is the genesis of this approach? 1 
never heard of this approach to the program. 

*EpiTor’s Note.—Compare with testimony in pp. 432, 433. 
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Mr. Ramey. The genesis is if you read subsection 107(b) above 
it where we put money in for the design of the high flux research 
reactor Brookhaven, $1 million last year, and they are now saying, 
amend that to keep the same project number, call it high flux research 
reactor, putting $10 million in for the continued design and con- 
struction of the project. 

Representative Bares. I know. But you don’t want cumulative 
figures all through this bill. These are going to be astronomical 
in a few years. 

Mr. Ramey. It would not be a cumulative one here. It would be 
just cumulative for the particular project. 

Representative Bares. That is exactly what I mean. 

Chairman Anprrson. We are going to have to hurry. Let us try 
to work it out. You have your idea how to handle this and we will 
have your language along with our language to look at. 

Mr. McCone. The way this item has been explained by Mr. Ramey, 
we do not need it. 

Representative Durnam. That is $814 million. 

Mr. McConr. That is right. 

Representative Van Zanpr. In other words, you could strike (c) 
entirely. 

Mr. McCone. Yes. 

Mr. Ramey. Are we coming back to the way we talked about it 
and designating $7 million that you were going todo? We talked to 
your staff about it and that is why we shifted. We also wrote to 
General Luedecke asking for an explanation of this $7 million. We 
had gathered informally that $5 million of that had been planned for 
general research and development that you had already scheduled on 
your component reactor prototype and it was not really for going 
ahead on a natural uranium reactor, as I understand it; whereas 
2 million of it would be for another facility or adaptation of a facility 
for a zero power experiment. 

General Lurpeckr. We have responded. 

Chairman Anperson. I hope it is clear. 

May I only say it is unclear to me. I don’t know exactly what I 
would like to see done. I would like to see the work go on in this heavy 
water moderated reactor design at sufficient speed so that we were 
doing all that we could justifiably do. Whatever that is, I hope we 
get to do it. 

Mr. Ramey. This project, Mr. Chairman, the design study had been 
in anticipation of construction of this reactor in the next fiscal year. 
This was the Commission’s recommendation last year. 

Representative Van Zanpr. Is it not true the design study will not 
be completed for 1 year to 18 months? 

Mr. Ramey. That is the present situation. There has been a slow- 
down. 

Mr. McCone. So that this record will be absolutely clear, I think, 
and I believe have testified to this before—that $7 million will be 
spent in areas which I outlined the last time I came before this com- 
mittee. At that time we could make a determination whether we 
can recommend to you the construction of this type of a reactor as a 
good move for us to make. I want to be abundantly clear that we 
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do not have a view at this time as to whether that recommendation 
will be forthcoming. 

Representative WestLanp. And you don’t need a line item for that 
7 million; is that correct ? 

Mr. McConr. That is correct. 

Chairman Anperson. Mr. Chairman, do you mind if we put in the 
report in case we might decide to drop this, the statement you made 
here, that you do have $7 million and you intend to spend it and as 
soon as that has shown whether you should go ahead with construc- 
tion you will come to the committee and tell them about it? 

Mr. McCone. That is right. 

Chairman ANnperson. Would there be any real virtue to putting 
into the bill that the Commission shall proceed with further design 
and engineering work on this project and submit a report to the Joint 
Committee by April, June, or some time of next year? Is that unde- 
sirable? You would rather go without it. I am trying to find out 
your wishes, because we do have a difference of opinion which I hope 
we someday may be able to resolve here. 

Representative Van Zanptr. Mr. Chairman, may I ask a question 
at this point since it may affect the suggestion you make? 

Mr. McCone, are you convinced that every possible effort is being 
made to push or to make progress in the design and study of this 
particular type reactor ? 

Mr. McConr. I think it is very hard to say that every possible 
effort 

Representative Van Zanpr. Are you convinced ? 

Mr. McCone. I am convinced. 

Representative Van Zanpr. And a reasonable effort is being made? 

Mr. McConer. That a reasonable and determined effort is being 
made. 

Chairman Anperson. If we take the letter that we just received on 
this (see p. 599). 

Mr. Ramey. This is the letter I was inquiring about. I guess it 
came in this afternoon. 

Chairman Anperson. It is undated but it may be that the thermo- 
fax didn’t pick up the date because of the difference in the color of 
the type. It suggests that: 

Work had been originally planned in the above area but the scope of work 
has been expanded to include investigations of specific design features of the 
system studied by Sargent & Lundy and NDA in the recent heavy water reactor 
study. This expanded work will require $2 million in addition to the previously 
planned fiscal year expenditure of $5 million. 

Therefore, if we put $2 million in and then put in the record that 
you said you intend to spend $7 million, it is your statement that goes 
as far as you can reasonably go this year. 

Mr. McCone. That is right. 

Chairman Anprerson. Let us get to the next one, item (d). 

Mr. Ramey. On this one the same procedure was followed by tak- 
ing last year’s superheat project and amending it to provide for the 
continued design and construction of the reactor, which would be add- 
ing $11 million to the initial amount of $750,000. 

Mr. McConr. This section is to authorize a reactor which, as I have 
said m my last testimony, is in the very most preliminary stages of 
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engineering and on which we have received only the preliminary issu- 
ance of a report, the remainder of which we expect in September or 
October. I think that this is in just about the same situation as the 
item we have been talking about. 

We expect to spend, as I think I said, a total of $2 million of research 
and development money in advancing this project during the next year. 
This will be done by Mr. Zinn. 

Chairman Anperson. We had before us Dr. Descartes, and he was 
quite determined that he get some money for this project and made 
= a strong plea. He has written a letter, dated May 6, from which 

will quote a few words: 


As explained at the hearings before your subcommittee, we are anxious that 
no momentum be lost in pursuing this effort, and for this reason have strongly 
recommended to the Commission they come up with these additional funds. 
Moreover, we feel that if construction of this project itself were authorized at 
least a year could be saved in proceeding with the construction of a nuclear 
superheat reactor. You will recall Dr. Zinn’s testimony that by November of 
this year a decision will be made to proceed with construction if the very favor- 
able results achieved thus far are further confirmed by the work carried on be- 
tween now and November. 

Mr. McConr. I think the significant words are “If the very favor- 
able results.” 

Chairman Anperson. I will send it down to you. 

Mr. Ramey. I think it did say “if.” 

Mr. McConeg. Yes, “if the very favorable results.” 

You will no doubt recall Dr. Zinn’s testimony that by November of this year 
a decision could be made to proceed with the construction if the very favorable 
results which have been achieved thus far are further confirmed by the work 
that will be carried out between now and November. 

Not knowing, and feeling as Dr. Zinn does that there is a big “if” 
in there that will have an influence on whether this project should go 
forward or not, to say nothing of where it should be located and when 
it could go forward, we feel that we should pursue this in the area of 
research and development. I think I indicated, in response to your 
question, Senator Anderson, that about $2 million should be spent dur- 
ing this next year in research and development efforts, including 
title | work. Then we can lay down before you a project. 

Chairman Anperson. Do you feel that the “if” in this project is any 
bigger than the “if” in the General Dynamics project? That is a proj- 
ect that has “if” in it. 

Mr. McCone. Sure it has “if” in it. 

Chairman Anperson. I wonder how Dr. Pittman would feel about 
the “if” in this one as against the “if” in that one. 

Dr. Prrrman. You really put me on the spot when you ask a ques- 
tion like that, because of the lack of information on which to base a 
determination as to what the “iffyness” is. In both cases, sir? 

Chairman ANnperson. You know there is a big “if” in both cases. 

Dr. Prrrman. I personally feel that we could go ahead and build 
the nuclear superheat reactor and probably might end up using some 
fossile fuel for superheat. That is the problem of starting this too 
early. As far as the “iffyness” is concerned, I don’t think anybody 
can be in a position of saying whether this is more “iffy” than the 
General Dynamics project. We have not built a nuclear superheat 
reactor. 
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Representative WestLanp. Mr. Chairman, there is one alleviation 
to this “if” in those two projects for me. One is that General Dynam- 
ics is putting in $30 million in their own money—maybe it is 25 or 
28, somewhere in that neighborhood—and in this case Puerto Rico is 
not putting up a dime. That alleviates the “if” a little bit. 

Chairman Anperson. I want the record to show that I argue a little 
bit about the figures, but I recognize the principle. 

Representative Barres. Did Dr. Zinn say this was a 50-50 chance 
of working, in that testimony he gave ? 

oo Ramey. No. I think he indicated that it looked better than 
that. 

_Representative Bares. He gave some figures. What figures did he 
give! 

Mr. Ramey. He had a discusison that it was not an exotic type at 
all. He had every confidence that it could be developed. 

Representative Bares. Yes; but he used some figures on that. You 
don’t recall them ? 

Mr. Ramey. No, sir; we can look in the record. I don’t recall that. 
I do recall he felt very strongly that it would come out all right. 

Mr. McCone. He does, and we have every hope. We think he will. 
But we can’t in all honesty say he will and defend the authorization 
of the project at this stage. 

Representative Barres. As I recall his testimony, he indicated that 
relative to other projects before, he thought this had good prospects 
and he thought it was better than 50 percent. 

Representative Van Zanpr. Mr. McCone, the $2 million you are 
going to spend this year, it will be applied, will it, to the continuation 
of the present effort to develop a report as to the feasibility of this 
va of reactor ? 

Mr. McCone. It will be a continuation of the present efforts. It 
will seek a solution of the technical problems. It will complete all of 
the necessary research and development efforts that must be completed. 
It will finish up a conceptual design and do a title I study which will 
include an estimate of cost of the plant. 

Representative Van Zanpr. Suppose we reach September, October, 
or November, and the study has been completed and is ready for sub- 
mission tothe committee. Does that mean the time between November 
1 of this year and next year is lost ? 

Mr. McCone. No. 

Representative Van Zanpr. That is the point I wanted to develop. 

Mr. McCone. In our opinion a year from now will be consumed 
in the things contemplated by this $2 million. 

Representative Van Zanpr. In other words, the $2 million will be 
spent in continuing your study over the period of probably the next 
12 months? 

Mr. McCone. That is right. 

Representative Van Zanpr. Then you will be in a position to come 
before this committee then, and tell us whether or not it is a feasible 
project and if it is, you will then request the necessary money to go 
ahead with same? 

Mr. McCone. We will tell you how much it is going to cost. 

Representative Van Zanpt. That is right. 

Representative DurHamM. We are going and coming. We put $15 
million into a superheat job and now we take this one and want to 
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do something about it. We have had a good deal more evidence on 
this than we have had on others. 

Senator Gore. Mr. Chairman, if this is a workable and practical 
and usable reactor, all right, so far as I am concerned. But if it 
is going to be a questionable expenditure of money made because 
Dr. Milton Eisenhower went down there and made a speech, saying 
that we need to locate a reactor in Latin-speaking community, that is 
another thing. If we just must have a reactor located where we have 
some Spanish-speaking people we might go to Albuquerque. 

Chairman Anperson. We will expect it right now. 

Senator Gore. A proposal to build a reactor in Puerto Rico because 
people there speak Spanish is the flimsiest justification for spending 
money I ever heard of. You don’t have to get out of New York City 
to find plenty of people who speak Spanish. 

Mr. Ramey. The way this project is set up, it doesn’t require that 
it be built in Puerto Rico. It 1s stated that it could be done as a 
cooperative project, meaning Puerto Rico, or it could be done by the 
Commission at any Commission installation. So it was not intended 
to prejudge where the project would be constructed. 

The other thing is that due to the Senator from Tennessee’s sug- 
gestion 2 years ago when this project came up first as probably a 
rather conservative pressurized water reactor, 1t was suggested that 
they ought to get a reactor that was an advance in the art. 

They came up with-this superheat idea. That is why we went 
ahead last year and authorized it. 

(Discussion off the record.) 

Mr. McConr. Could I for the record say that I do not think that 
this project 107-d and the Puerto Rican project are both the same, 
are thes ? That is, if we were to go ahead cant do this we would have 
to advertise, and so forth. There is no facility that I know of to 
which we can actually say this particular project goes in Puerto 
Rico. Maybe I am not fully informed about the background, but I 
don’t think there has ever been a project authorized for Puerto Rico 
and this 107-d certainly doesn’t authorize it. 

Senator Gorr. It wouldn’t prohibit it. 

Mr. Tot. Is there this factor to be considered, Mr. McCone? Under 
project 59-d-14 as it now exists there is a contract or cooperative 
arrangement which does involve the Puerto Rico Water Resources 
Authority. 

Mr. McCone. Just for a title I study. 

Mr. Torx. Yes, sir. But this is an amendment of that project so 
that might make a presumption that the same contract is involved. 

Mr. McConzr. I don’t think you ought to do that because that leads 
into this 9-to-1 deal, which is another problem. 

Mr. Ramey.: That project also stated that it could be done coopera- 
tively or solely by the Commission as it is in the 1959 bill and is carried 
forward in the 1960 amendment. I think certainly with a report 
you could make it perfectly clear which place it could be done. 

Of course, there are specific projects authorized like the General 
Dynamics one. 

Mr. McCone. Mr. Chairman, I would like for the record to state 
that in fulfilling the obligation of 59-d-14, which was to make a study 
of the superheat reactor, we placed it in Puerto Rico because of the 
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background of the work they had done. ‘They in turn contracted with 
Zinn. Our action was taken with the idea in the mind of the Com- 
mission that up to $750,000 would be spent in that study. There was 
no intention of using that as a device so that it could be expanded 
to build this particular plant in Puerto Rico. 

If an amendment of 59-d-14 would accomplish the construction of 
this particular reactor in Puerto Rico with no consideration of the 
type of a contract we would enter into, it would be beyond our purpose 
in placing the study contract there. At the same time we do recognize 
an obligation to Puerto Rico and we do realize for reasons expressed 
in this letter they expect some consideration and we would like to 
fulfillthat. That is our policy. 

Nevertheless, I don’t think that obligation should be fulfilled in this 
way. It should be made a new consideration by this committee and 
the Commission at the proper time. 

Senator Gore. To boil that down, you don’t feel your foot is hung 
anyplace? 

Mr. McCone. No. 

Senator Gore. But if this is practical, workable, a contribution to 
the art, to locate it at Puerto Rico you will feel free todo so? 

Mr. McConr. And represents good business from the standpoint of 
the Commission and this Government. 


(A subsequent letter from AEC Chairman John A. McCone regard- 
ing the Puerto Rican reaction, follows :) 


U.S. Atomic ENerGy CoMMISSION, 
May 14, 1959. 
Hon. CLinton P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear SENATOR ANDERSON: The language of section 107(c) of the Joint Com- 
mittee’s revised draft authorization bill of May 7, 1959, would authorize design 
and construction of a power reactor of advanced design capable of utilizing 
nuclear superheat, “to be undertaken either as a cooperative project or con- 
ducted solely by the Atomic Energy Commission.” I am advised by counsel 
that, under this language, ABC would not be required to build such a reactor 
in Puerto Rico. 

Nevertheless, since this reactor would be authorized as an amendment to 
project 50-d-14 of the fiscal year 1959 Authorization Act, it would have a 
historical connection with the proposal of the Puerto Rico Water Resources 
Authority. Under similar language as to project 59-d-14, AEC did negotiate 
and is now carrying on a design study contract with Puerto Rico. 

The Joint Committee’s report on the fiscal year 1959 Authorization Act 
stated that it was intended that this design study would not constitute a com- 
mitment for either construction or location of such a reactor. We understand 
that, in authorizing construction of the nuclear superheat reactor, it would 
similarly not be the intention of the Joint Committee to require that this re 
actor be located in Puerto Rico. 

Consistent with that intention, I believe it would be desirable to divorce the 
design and construction of the nuclear superheat reactor from project 59-d—14, 
under which the Puerto Rico Water Resources Authority is proceeding and to 
have it authorized as one of the two second round projects covered by the bill. 

Sincerely yours, 
Joun A. McCone, Chairman. 


Chairman Anperson. Are there further questions ? 

May I ask you this, then, Mr. Chairman: We passed over section 
109 because I was trying to accommodate Mr. Holifield. This relates 
lion? We saw some stories that these people in Europe are discour- 
to Euratom. Are you persuaded that they are going to need $14 mil- 
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aged about Euratom. You may have noticed a statement here a short 
time ago by a businessman who said they are all disgusted and worried 
about it because coal is piling up and they are not going to do any 
work in the plants, and so forth. 

I am not going to try to dig them out, but I saw any number of 
statements that the countries are not going to make any large amount 
of money available. 

Have they matched the $3 million ? 

Mr. McConr. I would like to ask Mr. Floberg, who has been over 
there and just came back. 

Mr. Fiopere. Yes; they have matched the $3 million, and their plan 
is to provide further money for the next fisca] year which begins on 
January 1, 1960. Their fiscal year is not one with a June 30 termina- 
tion as 1s ours. 

Chairman Anperson. Did you notice any slowing down in the 
Euratom movement ? 

Mr. Fioserc. May I divide my answer into two parts? 

I think the answer tothat part of your question, the research money, 
is that it has been matched, and it would be my prediction that it will 
continue to be matched. 

If I can take the other half of your question, I think you have raised 
a much more significant issue. 

I was in the Euratom countries just about 3 weeksago. The fact of 
the 50 million tons of coal on the surface of the ground and the fact of 
a $5 or so drop in the price of coal in Europe, and the fact of reduced 
shipping rates on American coal to Europe, and the fact of oil dis- 
coveries in the Sahara, and the fact of what they call stability in 
the Middle East—although I fail to understand the application of 
that noun to the present situation—and the fact of new sources of 
natural gas to Europe, and the fact of new devices for shipping natu- 
ral gas from this country to Europe—have all accumulated, together 
with the failure of the rate of power consumption to increase at the 
predicted rate, to change the attitude toward the urgency of nuclear 
power in Europe. There just is not any question about that. 

When I talk about changing the attitude toward urgency, I am 
talking about the attitude of the utilities. I believe the attitude of the 
European governments has not changed, and I am sure the attitude of 
the Euratom organization has not changed. 

Chairman ANperson. You would not include West Germany in 
that ? 

Mr. Frosere. I think I would include West Germany in that. This 
statement is of some doubt. As far as the utilities are concerned— 
the ones who are the potential customers—there is not the slightest 
doubt that there has been some dilution in their feeling of urgency. 
Nobody I kriow of questions the long-term validity of the three wise 
men’s report. The question that has been raised now is the short-term 
validity of it. This refers specifically to the Euratom program be- 
cause we have certain deadlines in the Euratom program that were 
specifically written in, if you will recall. 

Chairman ANpverson. I will have to go back to my file. I may have 
a tricky memory, but I thought I remembered this one pretty firmly. 
The man who came over here who was head of this Euratom com- 
mittee from the utilities just had a whole lot to say about the wisdom 
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of the three wise men and said their report was completely unreal- 
istic. I see a head nodding back there. That is the most encourag- 
ing sign I have seen in the last 2 weeks. I do believe there is some- 
thing to that. I do hope that you will look it up. 

Mr. Fioserc. You may have heard it, and I wouldn’t deny it. I 
wouldn’t deny there are people who would agree with that. All I 
can say is that the people with whom I have talked have not disputed 
the long-range validity of the prediction as far as energy consump- 
tion in Europe is concerned. 

Chairman ANpverson. I was only dealing with the $14 million in 
the bill. 

Mr. Fropserc. There is no one I know of anywhere who disputes 
the wisdom of the joint research and development program. How- 
ever, I have made pretty clear in my discussions with the Euratom 
people that I regard the research and development program as an- 
cillary to the reactor construction program. If this mother dies in 
childbirth I suspect that the child is going to die with it. 

I think, Senator, that this provision in the bill does not jeopardize 
any position of the United States at this time. We will know by Sep- 
tember 1 the exact nature of the reactor construction program. 

Mr. Ramey. Would you say there is a big “if” on this, then? 

Mr. Fiozerc. On what? 

Mr. Ramey. On these things going forward ? 

Mr. Frosere. I think there is a substantial “if.” I think that there 
will be reactor projects going forward. I do think that the situation 
has changed and that we are not going to be selecting the 5 or 6 or 7 
best reactor projects out of 25 or 30 submissions. It will not be any- 
thing like that. What we will have to do is evaluate the submissions 
that are made to be sure that they are meritorious and sufficiently so 
to justify inclusion in the program. 

Let me point out some other things that have changed. A year ago 
when we talked about this program with the committee, the Export- 
Import Bank loan was a great attraction and an important part of 
the program. The rates of interest on capital in Europe have dropped 
so that this has become a pretty minimum attraction and in at least 
two of the countries will not be relied on at all. 

My understanding on the basis of my recent trip is that two coun- 
tries have money available just as cheaply as they can get under the 
Export-Import loan and then they wouldn’t have to pay dollars. In 
two countries the Export-Import Bank rate that has been quoted is 
an advantage, but this has to be weighed against the disadvantage of 
paying in ollars, so you are evaluating two different kinds of ad- 
vantages, and it is a judgment decision as to which you would choose. 
Tn Italy it is still a substantial advantage. 

Chairman Anprerson. I am very glad to have that. 

Mr. Froperc. Then there is another item. A year ago when we 
talked about this program the fuel guarantees were a great induce- 
ment to participation in this program. In the past year the commer- 
cial guarantees, I believe through the stimulus of this program, have 
been raised to the level or in some cases beyond the level that are pro- 
vided in the Euratom program. So all these things have accumulated 
to change the picture. I still think the program is going ahead, but 
I must confess this cannot be guaranteed by any manner or means. 
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Chairman Anperson. I would only comment that this is $14 mil- 
lion for advanced planning and could be used for constructing some- 
thing that we were talking about in other programs. We were ‘talking 
about a reactor that might be built a year from now. This is money 
that might be spent a year from now. There is a little similarity. 
I hope the Euratom program works out. I believe this is a useful 
report. 

I would hope you would ask for an occasion to brief the Joint Com- 
mittee and keep us currently and fully informed of what you found 
out. 

I am not being critical. I hope you will come and do it. 

( Discussion off the record. ) 

Representative Barres. Mr. Chairman, I have to leave and I deeply 
regret it. 

If I can return for just a moment to that Puerto Rico project, Dr. 
Zinn’s testimony in respect to it said this: 

We also do not think it is impossible to do it all. As a matter of fact, our 
present studies indicate the degree of feasibility is certainly better than 50 
percent, and altogether comparable, just as good as the degree of feasibility that 
we had when we first started to make any water reactor. 

That was the point I tried to make a few minutes ago. 

Chairman ANnprerson. We have item (e) on the bottom of page 10. 

Mr. Ramey. No, we can start on page 9. 

Chairman Anperson. I didn’t see the underlining. There are only 
three items in here that are new, Mr. Chairman. The two new reactors 
at the bottom of page 9. 

Mr. Ramey. One of those is new and one on page 10. 

Chairman ANperson. Would you comment on those? 

Mr. McConr. Item c-1 is the high density reactor which we pro- 
posed ; c—2 is an unidentified reactor. I would hope that if c—1 would 
come under the section 111 which I spoke about earlier, then we might 
use the money that was saved for the next most desirable prototype. I 
think the staff originally thought that this item c-2 should be a small 
or maybe 50- and 150-megawatt organic cooled reactor. We are not 
prepared to proceed with that as yet. We think this new organic test 
reactor should be built and also Piqua should advance a little further. 

Mr. Ramey. The idea of this language was somewhat like last year. 
This is permissive language. 

The committee authorized $20 million last year for the power 
demonstration program on the ‘basis of the Commission’s representa- 
tions that they might go ahead with a couple of reactor prototypes. 
The Commission did not do so. The idea was that probably the or- 
ganic looked to be the best type to go forward with but it would not 
require that you do so. 

Chairman AnpERsoN. The next item is d—2 (see p. 695). 

Mr. McConr. D-1 is a prototype we proposed. D-2—I don’t know 
what that is. 

Mr. Ramey. That was intended to cover more of the type of reactor 
in the medium-sized range such as Los Angeles might be thinking of 
or any other municipal or co-op organization, to take it up a size, you 
might say, from your small cheap reactor to get up to the medium- 
size reactor for your municipal reactors. 

Representative Van Zanpt. What is this Los Angeles matter? 
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Mr. McConr. The Bureau of Power and Light of the city of Los 
Angeles want to build a 25-megawatt electrical reactor and have called 
for bids returnable on the 27th of May. Then they want to come 
down and work out some kind of deal with us. They have gotten a 
little ahead of themselves because under the second round, as provided 
in d-1 here, they would have to be responsive to our advertisement, 
and we under the second round would build the reactor. They are 
not very happy about this, but there is not very much that can be done 
about it. 

Their procedure does not fall into either round 2 or round 3. They 
thought that since they put the thing out they would get bids in and 
take a look at it. Then they may build it themselves, I don’t know. 
They have lots of money out there. 

Chairman Anprerson. They are willing that the Government should 
own the reactor. 

Mr. McConr. They have had some very odd approaches. In one 
letter they said, “Yes, you own the reactor, but we want an option to 
buy it back from you, and after a certain amount of time we will be 
obligated to buy it back.” 

Chairman Anperson. We have had provisions of that nature with 
reference to projects. 

We had the consumers, I believe. 

Is there anything fundamentally that will wreck the program in 
this section 2? 

Mr. McCone. Yes. Unless there is some more specific reasoning I 
would strongly urge that d-2 be dropped out. There is nothing that 
we have to support it except the high density reactor which is c-1. 
Then there is c-2. 

Chairman ANnperson. We are trying to do the very thing we are 
talking about in the case of Euratom. We will give you some au- 
thority to use if you want to use it. If you don’t want to you don’t 
have to. The Commission shall consider but not be limited to the 
following types. 

Mr. McCone. I can’t object to that. 

Chairman Anperson. That is what it is really intended to do. 

Mr. McCone. It is not construed as a directive. It gives you lati- 
tude. 

Chairman Anverson. It is not a directive, and let that go into the 
record. 

Representative Durnam. I would call your attention to one fact: 
It leaves them wide open for them to do it if they want to. Some- 
body may ask the question, How much is this going to cost? How 
am I going to answer a question on that? 

Chairman Awnnperson. Tell them the Chairman of the Atomic 
Energy Commission is a very shrewd businessman and will watch it 
carefully. 

Representative Van Zanprt. I hope in marking up this bill tomor- 
row we will keep him in mind. 

Chairman ANperson. Yes, we can be very generous with our appro- 
priations because he will watch it carefully. 

Are there any comments on (e) ? 

Mr. McCone. No; that is a clause we want. That is part of the 
alternative approaches. 
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Mr. Ramey. This is a similar to language that we had in the staff 
study of the Joint Committee. 

Chairman Anperson. May I ask, on page 9 back on section 110(b), 
if this construction is to be appropriated under the terms and condi- 
tions of section 111 of Public Law 85-62, would you rather have the 
provisions of what that means to you written into this law so you 
don’t have to go back and hunt through other laws? 

Mr. McConr. That would be better; yes. Mr. Hennessey would 
like to speak to that. 

Mr. Hennessey. There were a few elements of the second and third 
round that we think should be modified because they are really not 
applicable to the type of thing that we would be doing here. We can 
submit proposed language. 

Chairman ANpeERsoN. Submit the language. We are trying to 
mark up a bill. We are trying to get it out. All of us are swamped 
right now. We are hopeful to get a bill out and get it through and 
get it to Mr. Cannon earlier than we have been doing in the past. 

Mr. McCone, in the event that we were to write into this bill section 
110, are you satisfied with the amount of $30 million ? 

Mr. McCone. No; we ought to have more money in there than $30 
million for the reason that we always have this possibility that we 
may build these things ourselves under (e) if we want to. We need 
a little more money. If you would increase that by $10 million 

Representative Van Zanpr. Say to $40 million. Let us go over to 
111. How about the $5 million? 

Mr. McCone. $5 million is adequate to take care of anything we see 
on the horizon now, which is the project I was speaking of. I am 
not prepared to discuss anything in addition. 

Representative Van Zanpr. That isall, Mr. Chairman. 

Mr. McConr. I know that it is late, but I would like to again 
emphasize if I can for the record the importance of this section 111. 

Secondly, we have not talked about this matter of capital as- 
sistance which did not appear in the committee bill, but I would like 
very very much to see that included at least with respect to one proto- 
type. I would like to use that as a trial at least for one plant because 
I think it is going to be a very good important matter advancing 
us through this prototype stage. If we advance through it quickly, 
we can very soon test out these technologies and demonstrate in sev- 
eral areas advancements which can be extrapolated into large plants 
and will prove out the economy of various reactor concepts. 

Representative Durnam. Can’t you do that under section 111? 

Mr. McConet. We could under our 110(b) but it is not in the com- 
mittee draft. I urge that our proposed 110 be reinstated. 

Chairman Anperson. I sort of wet my finger and held it up to the 
wind and I find there is some objection to this on the ground that 
it doesn’t attempt to recognize or to encourage thrifty construction. 
As long as the Government is going to take half this cost the tempta- 
tion will be to build the expensive type, perhaps, which has lower 
operating cost than to build something that might have a little higher 
operating cost but represents greater economies in construction, be- 
cause of the large contribution the Government makes. There have 


been some suggestions made that maybe we ought to try to protect 
that in some way. 
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Mr. McCone. Let us go right back to your idea of 75 percent of 
the ditference. 

Chairman Anperson. Naturally I think that is a better way. 

Mr. McConer. I will buy it. I will go right along. 

Chairman Anperson. I don’t know anybody who would wonder 
that it wasn’t, but I say it is. 

Mr. McConzg. I go right along with that. 

(Following are two AEC letters containing additional informa- 
tion in construction grants :) 


U.S. Atomic ENERGY COMMISSION, 
May 23, 1959. 
Mr. JAMES T. RAMEY, 
Exvecutive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR Mr. RAMEY: The proposal to base a construction grant on some frac- 
tions of the cost differential between specified portions of nuclear and conven- 
tional powerplants rather than the cost differential between complete plants 
presents problems such as the following: 

1. Contrary to what might be expected, the cost differential between a nuclear 
and conventional plant is not all in the nuclear portion of the plant. Examples 
that illustrate this point are given in the attached table. Recognition of only 
part of the cost differential in addition to application of a maximum fraction 
of 75 percent for capital grant reduces the possible capital assistance to perhaps 
50 percent of the maximum possible under the plan originally proposed by the 
Commission. 

2. It is very difficult to get agreement on the distribution of plant costs 
between different portions of the plant. For example: a single building may 
be involved in both portions; also support facilities such as water supply, 
sewage, and shops provide service to both portions. The nature and cost of 
all parts of the plant may be influenced by the fact that a nuclear reactor is 
involved so there are logical arguments for charging some incremental costs 
against the nuclear aspects of the plant even though the particular item in- 
volved is conventional in nature. 

The cost comparisons shown in the table are based upon a strict interpre- 
tation of the substitution of a nuclear steam generator for a conventional boiler. 
Only those facilities directly associated with the nuclear steam supply system, 
such as fuel handling facilities, are assigned to the cost of the nuclear steam 
supply system. 

All miscellaneous and general support facilities which are of a type that 
would be included in a conventional powerplant are charged against the por- 
tion labeled “site and turbogenerator” even though they may involve incremen- 
tal costs because of the fact that a reactor is involved just as the turbogenera- 
tor itself may have an incremental cost by virtue of special design considera- 
tions for the nuclear plant. If a more liberal interpretation is presented, the 
distribution of costs can be altered to minimize the fraction of the total cost 
differences which are not subject to consideration in connection with a capital 
grant. As a minimum, it would be desirable to recognize that some portion of 
miscellaneous and general support. faeilities should be considered part of the 
nuclear portion of the plant. It would be understood, of course, that in no case 
should the cost difference on the nuclear portion, as adjusted, be greater than 
the cost difference on the total plant. 

In line with our recent discussions with you, the Commission staff still feels 
that the cost differential should be based on total plant costs or estimated costs. 
If the cost differential is to be based only on the “reactor and related facilities” 
in comparison with equivalent portions of a conventional plant, “reactor and 
related facilities” should be interpreted to include all features and facilities 
that must be included in a nuclear plant not usually included in a conventional 
plant plus all those increases in costs for common features or facilities exclu- 
sive of land and turbogenerator costs. These items are excluded even though 


in a nuclear plant they might be more expensive than similar items in a fossil 
fuel plant. 


Sincerely yours, 
A. R. LUEDECKE, 
General Manager. 
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Estimates of distribution of cost differentials between nuclear and conventional 
plants 


[Costs in thousands] 
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- ee putamen sienna cies [EE -|——--- 
iil. oor 5225 5: 63, 190 44,600 |_.......| 18, 590 | 18, 590 | 13,940 | 10. 250 
300 EMW!: | 
Boiling water: i | 
Site and turbo generator Sen tik i. th 26, 110 51 REO i3 5 hk ae ¥ 
Site and steam generator 44, 694 . _| 25,560) 49 19, 134 an heii is sane | a 
— = aus emer een qeeeemneeenest: sumngennsmnsp papers — sou inane 
Totals i Wee 51, 670 | ...| 30,498 | 30,498 | 22,875 | 14,325 
50 EMW: | 
Boiling water: | 
Site and turbo generator 8, 600 |...... 6, 200 58 | 2,400 |-~------]-------- | 
Site and steam generator TEGO Fo cs 4, 300 Shin see Tk 2 i) ae ine 
PR cite anenadeccel SME ia sene ah” ERAN Rca amen | 9,500 | 9,500 | 7,125 | 5,325 


| | 


1 Cost estimates for the conventional] plants in these three cases prepared by the same architect-engineer 
who prepared cost estimates for the nuclear plant. 
U.S. Atomic ENERGY CoM MISSION, 
Washington, D.C., May 26, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR SENATOR ANDERSON: In accordance with discussions with the staff of the 
Joint Committee on Atomic Energy, we are transmitting herewith a copy of the 
proposed revised procedures to be followed in the implementation of the capital 
assistance program. These procedures replace those furnished to the commit- 
tee by my letter of March 23, 1959. The revised procedures are based upon an 
assumed limitation on capital assistance to 75 percent of the difference between 
the estimated cost of the nuclear powerplant and the estimated cost of a com- 
parable conventional plant. 

Sincerely yours, 
A. R. LuUEpECKE, General Manager. 


PROPOSED PROCEDURES FOR IMPLEMENTATION OF THE CAPITAL ASSISTANCE PROGRAM 


Fundamental ground rules of such a program include the following points: 

1. The Commission would determine the type and general size of the pro- 
totype plant to be constructed and when it should be built. 

2. Conceptional design and general plant specifications would be developed 
by the Commission and issued as a part of the invitation. 

3. The Commission would retain a substantial degree of control over the 
design, construction, and operation of the prototype reactor. 

4. Emphasis will be placed on bringing the plant into being within the 
shortest reasonable time. 

5. Extensive preconstruction research and development programs should 
not be required. 


wol 
A 
tow 
the 
pla 
of | 
of 
sha 
cili 
fro 
clu 


for 
fro 
pla 
the 
col 
ma 
exi 
the 
ex] 
fift 
ter 
otl 
rei 


an 
of 
of 
of 
an 
ex 

2 
Ww 
m 


fe 


x 


b: 
ce 


i) 
S] 
fe 


SI 
nu 


n 





AEC AUTHORIZING LEGISLATION 663 


6. The principal purpose of the construction and operation of the prototype 
plant will be the generation of (1) reliable data on plant construction costs 
and (2) statistically significant information on efficiency, performance char- 
acteristics, and other operating factors in a manner which will permit reliable 
projection toward central station powerplants. 

The foregoing ground rules are emphasized because they establish the frame- 
work into which the capital assistance fits. 

An invitation under the prototype program would offer financial assistance 
toward construction of the nuclear powerplant not to exceed (1) 75 percent of 
the amount by which the estimated cost of construction of the nuclear power- 
plant exceeds the estimated cost of construction in the same geographical area 
of a conventional powerplant of equal size or (2) 50 percent of the capital cost 
of such nuclear powerplant, whichever is lesser. The capital cost of the plant 
shall include the site, the reactor and related facilities, steam-generating fa- 
cilities, electricity-generating equipment up to the distribution wires leading 
from the bus bar. No portion of any AEC construction assistance will be in- 
cluded in the capitalized value of the plant used for ratemaking purposes. 

The invitation would require the proposer to submit a detailed cost estimate 
for the entire plant and to state the extent of the capital assistance requested 
from the Commission. A detailed cost estimate for an equivalent conventional 
plant would be required also. Specific statement of the amount and nature of 
the proposer’s financial contribution to the project will be required, including 
commitments for payment of possible costs in excess of the construction esti- 
mates. Statement should include the basis for the valuation of any land or 
existing facilities proposed to be furnished by the proposer; the extent to which 
the proposer plans to write off its contribution as research and development 
expense; estimated cost of power from the plant during the third, fourth, and 
fifth years of operation, showing the method of calculation; the estimated sys- 
tem average cost of power during each year of the same period; and such 
other information as would be helpful in evaluating the proposal to assure the 
reasonableness of the requested AEC assistance. 


PROCEDURE AND CRITERIA FOR INITIALLY DETERMINING THE AMOUNT OF CAPITAI 
ASSISTANCE 


1. Criteria re initially determining capital assistance 


(a) Proposer, as a minimum, must provide the site, all conventional facilities 
and equipment, and enough funds toward construction of the nuclear portion 
of the plant to bring his total capital outlay to at least (1) the estimated cost 
of construction in the same geographical area of a conventional powerplant 
of the same size as the proposed nuclear powerplant, plus 25 percent of the 
amount by which the estimated cost of construction of the nuclear powerplant 
exceeds the estimated cost of construction of such conventional powerplant or 
(2) 50 percent of the estimated total capital cost of the nuclear powerplant, 
whichever is greater. 

(b) The amount of capital assistance shall not be such as to cause the esti- 
mated cost of power from the plant to be below the system average. 


(c) The extent of capital assistance requested of AEC will be a competitive 
feature of the invitation. 


2. Administration of capital assistance 


(a) The maximum amount of capital assistance will be determined on the 
basis of the request of the successful proposer and a mutually agreed upon 
construction cost estimate. 

(b) Payments to the contractor will be made in accordance with construction 
progress on the nuclear plant. A predetermined percentage will be withheld 
until the plant has operated as designed for a reasonable period of time to be 
specified in the contract. 

(c) The contract will provide that the capital assistance will not be increased 
for any reason, including an overrun of the construction cost estimate for the 
nuclear powerplant, but will be adjusted downward in the event actual con- 
struction costs are less than the estimates used as a basis for determining the 
magnitude of the assistance. The adjusted capital assistance will bear the same 
relationship to the amount by which the actual cost of construction of the 
huclear powerplant exceeds the estimated cost of construction in the same 
geographical area of a convenional powerplant of equal size as the initial capital 
assistance bore to the amount by which the estimated cost of construction of 
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the nuclear powerplant exceeded such estimated cost of construction of a com- 
parable conventional powerplant, but shall not be greater than 50 percent of 
the actual capital cost of the nuclear powerplant. 

3. Recapture ground rules 

Since the capital assistance would be determined by comparison of actual 
capital cost of the nuclear plant and the estimated capital cost of a conventional 
plant of the same size at the same location, recapture would only take place 
if the reactor were made to operate at a power level in excess of that used in 
determining the level of assistance. In that event, an estimate will be made 
of the cost of a conventional plant equal to the revised capacity of the nuclear 
plant. (This estimate would be made on the same assumptions used in the 
estimate of the original cost estimate of the conventional plant.) 

The original capital contributions of the owner plus any additional capital 
investment which the owner has made in order to achieve this new power will 
then be compared to the revised estimated cost of the conventional plant. The 
extent, if any, to which the total actual capital investment of the owner is 
less than the revised estimated cost of a conventional plant will determine the 
extent to which the capital assistance shall be subject to recapture. In order 
to maintain an incentive for the operator to increase the power of his plant, 
the recapture shall be 50 percent of the difference between the original assistance 
and that for which he is eligible under the new condition. In addition, recap- 
ture shall relate only to the unamortized portion of plant cost. 

Chairman Anperson. In all seriousness, Mr. Chairman, my feeling 
was this: If you said to a man, “We will take a portion of the dif- 
ference in cost between a conventional plant and nuclear plant, but not 
all of it, you have to save a few dollars yourself on this and we will 
give you some incentive to keep it down,” then it would not get out 
of hand. ‘There have been recommendations made that it be 100 per- 
cent of the difference. I can see very quickly that zirconium element 
would be immediately put into every one of them against stainless 
steel because if the Government is going to take it all, they take it all. 

Mr. McConr. We would have no trouble at all with that. 

Chairman Anperson. I am glad to have on the record that you 
would not regard it as completely wrong if we put something of that 
nature on one prototype. 

Mr. McCone. One prototype. 

Chairman Anperson. I don’t want Mr. Holifield’s absence to be 
misunderstood. He is not in sympathy with that suggestion, as yet, 
and may never be. 

Mr. McCone. I understand his view. 

Chairman Anperson. I admire Mr. Holifield and his feelings. 

Representative Durnam. You know what you get into, Senator, 
when you once adopt these policies around here. We have a lot of 
other agencies who feel that we should apply it to them, such as 
building dams. We had TVA over for awhile yesterday. We have 
a lot of Government programs. When you get on a 50-50 basis you 
get into difficulty. 

Mr. McConr. In our ground rules in studying this we tried to 
narrow it down to these very essential eee developments. I 
realize very well, Mr. Durham, that this has its dangers. This thing 
just needs a little push. 

Representative Durnam. I have confidence in your judgment, of 
course. I would go along with one but would hate to take this on a 
long-term basis. 

Mr. Ramey. Do you have any other reactor type in mind for this 
other than this one you say Consumers Power of Michigan would 
build without a grant? I think this is of some importance, that you 
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have something concrete to deal with when you are talking about 
rants. 

, There are so many different groups that are opposed to grants that 

unless you can show how it works out in relation to a specific reactor 

prototype it is a very difficult thing to persuade anyone. 

Chairman ANperson. Would this be subject to review by our 
committee ¢ 

Mr. McCone. Yes. 

Chairman AnpErson. Would it lie for 45 days? 

Mr. McConr. Definitely. 

Chairman ANDERSON. i honestly feel sometime I would like to see 
this tried out. I proposed something of this nature a long time ago. 
I don’t say that our combined judgment is better than the combined 
judgment of the AEC at all. I am not trying to suggest that. 

Mr. McConsr. It is too loose. 

Chairman ANnperson. It gives you a second look. If anybody feels 
violently that you have made a bad trade you can vote no. Wouldn't 
that involve a right to reject it? : 

Mr. Ramey. You could not reject it. You could just complain 
about it. 

Chairman Anprerson. If the Congress wouldn’t back up a recom- 
mendation from this committee I would be greatly surprised. I 
would be surprised if the AEC went ahead with it if the committee 
passed a resolution against it. 

Mr. McCone. Certainly. 

Chairman Anperson. In any event I appreciate that suggestion as 
to how it might be done. 

Mr. Burrows. There is one point that we would hope we could get 
clarified before the bill is passed finally, and that is the question as 
to whether this authorization covers the operating expenses under 
second round reactors. We mentioned this to you, Mr. Ramey. It 
is our feeling that the amounts in here now would not cover such 
operations. ‘It would probably be preferable if we had an open au- 
thorization so that these amounts were handled annually. If we 
could discuss this as a matter of language. 

Chairman Anperson. I would say offhand I would think you ought 
to suggest that to Mr. Ramey and his staff who have been working 
with you, and if the two of you can work out language that is satis- 
factory we can have that before us when we mark up the bill or add 
it to the bill subsequently. 

Mr. Ramey. One thing would be what you have done on the proj- 
ects that have been authorized. 

Representative Van Zanpt. We could do it between tomorrow and 
the day the bill comes before the full committee. 

Chairman Anperson. That we can certainly do. Go right ahead 
and submit this language, get it done as quickly as you can in con- 
sultation with our staff. 

As Mr. Van Zandt has suggested, we will then attempt, if agree- 
able with the committee, to add it before the bill comes before the 
full committee or when it comes before the full committee. I am 
sure there is no disposition to have arguments with you on that score. 

Mr. McCone. I would just like to ask one thing. I have been 
dominating the talk here. Three of the Commissioners are here if 
they have any comments to make. 
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Mr. Fiozera. I have none. 

Mr. Vance. I have none. 

Mr. Granam. I have none. 

Chairman ANperson. Let me put it this way: I understand some- 
times that some of the Commissioners have different views on grants. 
If you do we will be happy to have your individual views when it 
comes before the full committee. Nobody is barred because he didn’t 
say anything today. 

The Chairman thanks you very much for this meeting. 

Mr. McCone. Thank you, Mr. Chairman. 

(After completion of these hearings the Subcommittee on Legisla- 
tion met to consider the bills S. 1194 and H.R. 5106 and voted to for- 
ward to the full committee the following committee print dated May 
15, 1959, containing suggested revisions to the bills, together with 
AEC comments. ) 

[COMMITTEE PRINT] 


May 15, 1959 
[S. , 86th Cong., Ist sess. ] 


A BILL To authorize appropriations for the Atomic Energy Commission in accordance 
with section 261 of the Atomic Energy Act of 1954, as amended, and for other purposes 
Be it enacted by the Senate and House of Representatives of the United 

States of America in Congress assembled, 

Sec. 161. PLANT oR FACILITY ACQUISITION OR CONSTRUCTION.—There is hereby 
authorized to be appropriated to the Atomic Energy Commission in accordance 
with the provisions of section 261 a. (1) of the Atomie Energy Act of 1954, 
as amended, the sum of [[$115,500,000] $160,350,000 for acquisition or con- 
demnation of any real property or any facility or for plant or facility acquisi- 
tion, construction, or expansion, as follows: 

(a) SPECIAL NUCLEAR MATERIALS.— 

Project 60-a-1, modifications to production aud supporting installations, 
$10,000,000. 

Project 60-a-2, prototype installations, gaseous diffusion plants, $1,000,000. 

Project 60—a-3, central computing building, Oak Ridge, Tennessee, $1,650,000. 

Project 60—-a—, reactor air filters, Savannah River, South Carolina, $5,000,000. 

Project 60-a—5, additional raw water line, Paducah, Kentucky, $810,000. 

Project 60—-a-6, water plant expansion, 100 K area, Hanford, Washington, 
$5,000,000. 

Project 60—a-7, modifications to reactor disassembly basins, Savannah River, 
South Carolina, $1,600,000. 

(b) SPECIAL NUCLEAR MATERIALS.— 

Project 60—-b-1, cylinder storage area, Paducah, Kentucky, $500,000. 

Project 60—b-2, increased cooling water capacity, Savannah River, South 
Carolina, $5,000,000. 

(c) ATOMIC WEAPONS.— 

Project 60-c-1, weapons production, development and test installations, 
$10,000,000. 

Project 60-c—2, special processing plant, phase II, Mound Laboratory, Ohio, 
$3,800,000. 

Project 60-c-3, test and environmental installations, Sandia Base, New 
Mexico, $1,000,000. 

(d) ATomMIc WEAPONS.— 

Project 60—d-1, storage site modifications, $1,500,000. 

Project 60-d-2, materials storage vault, Los Alamos, New Mexico, $133,000. 

(e) REACTOR DEVELOPMENT.— 

Project 60-e-1, modifications to experimental breeder reactor Numbered 1 
(EBR-1). National Reactor Testing Station, Idaho, ‘$1,000,000. 

Project 60-e—2, portable gas-cooled reactor prototype, National Reactor Test 
ing Station, Idaho, $2,500,000. 

Project 60-e-3, alterations, modifications and additions to MTR-ETR utility, 


technical and support installations, National Reactor Testing Station, Idaho, 
2,000,000. 
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Project 60-e+4, hot cells, $2,500,000. 

Project 60-e—5, chemical processing plant area utility modifications and im- 
provements, National Reactor Testing Station, Idaho, $750,000. 

Project 60-e—6, reactor support installations, Nevada Test Site, $500,000. 

Project 60-e-7, nuclear test plant, Army Reactor Experimental Area (AREA), 
National Reactor Testing Station, Idaho, $5,000,000. 

Project 60-e-8, modifications and additions for test installation for project 
Pluto, $2,000,000. 

Project 60-e-9, research and development test plant additions and modifica- 
tions for project Rover, $4,800,000. 

Project 60—e—-10, general support installations and utilities expansion, Argonne 
National Laboratory, Lemont, Illinois, $4,300,000. 

Project 60-e-11, natural circulation test plant, National Reactor Test Station, 
Idaho, $18,500,000. 

Project 60-e-12, design study of prototype reactor for nuclear propelled 
tanker, $1,000,000. 

Project 60-e-13, design study of power reactor for remote military installa- 
tion, $500,000. 

Project 60-—c-14, alterations to Shippingport reactor facilities, $500,000. 

Project 60-e-15, design studies for reactor prototypes, $2,000,000. 

Project 60-e-16, experimental organic cooled reactor, $6,000,000. 

Project 60—e—17, experimental low-temperature process heat reactor, $4,000,000. 

(f) ReEacToR DEVELOPMENT.— 

Project 60-f-1, miscellaneous modifications and additions, Argonne National 
Laboratory, Illinois, $1,000,000. 

(g) PHYSICAL RESEARCH.— 

Project 60-g-—1, project Sherwood Plant, $1,000,000. 

Project 60-g—2, accelerator and reactor modifications, Brookhaven National 
Laboratory, New York, $1,950,000. 

Project 60-g-3, transuranium laboratory, Oak Ridge National Laboratory, 
Tennessee, $1,200,000. 

Project 60-—g-4, physics building, Lawrence Radiation Laboratory, California, 
$2,000,000. 

Project 60-g-—5, 10 Mev tandem Van de Graaff accelerator, Oak Ridge, Ten- 
nessee, $2,400,000. 

Project 60-g-6, high flux magnet facility, Argonne National Laboratory, 
Illinois, $1,955,000. 

Project 60-g-7, plant engineering and research shop additions, Oak Ridge 
National Laboratory, Tennessee, $495,000. 

(h) BroLoey AND MEDICINE.— 

Project 60—-h-1, installations for support of biomedical research projects in 
atomie energy [$2,000,000] $3,000,000. 

(i) IsoropEs DEVELOPMENT.— 

Project 60-i-1 high-level radiation development laboratory, $1,600,000. 

Project 60-i-2, radioisotope process development laboratory, $1,500,000. 

(j) IsoropEs DEVELOPMENT.— 

Project 60-j-1, radioisotope production area expansion and modifications, Oak 
Ridge National Laboratory, Tennessee, $300,000. 

(k) CoMMUNITY.— 

Project 60—-k-1, high school additions, Los Alamos, New Mexico, $485,000. 

Project 60-k-2, real estate development, Los Alamos, New Mexico, $240,000. 

Project 60-k-3, housing alterations, Los Alamos, New Mexico, $1,000,000. 

(1) GENERAL PLANT PROJECTS.—$30,882,000. 

Sec. 102. Lrmrrations.—(a) The Commission is authorized to start any 
project set forth in subsections 101(a), (c), (e), (g), (hb), and (i) only if the 
currently estimated cost of that project does not exceed by more than 25 per 
centum the estimated cost set forth for that project. 

(b) The Commission is authorized to start any project set forth in sub- 
sections 101(b), (d), (f), (j), and (k) only if the currently estimated cost 
of that project does not exceed by more than 10 per centum the estimated cost 
set forth for that project. 

(c) The Commission is authorized to start a project under subsection 101(1) 
only if it is in accordance with the following: 

1. For community operations, the maximum currently estimated cost of any 
project shall be $100,000 and the maximum currently estimated cost of any 
building included in such project shall be $10,000. 
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2. For all other programs, the maximum currently estimated cost of any 
project shall be $500,000 and the maximum currently estimated cost of any 
building included in such a project shall be $100,000. 

3. The total cost of all projects undertaken under subsection 101(1) shall 
not exceed the estimated cost set forth in that subsection by more than 10 
per centum. 

Sec. 103. ADVANCE PLANNING AND Desian.—There are hereby authorized to 
be appropriated funds for advance planning, construction design, and archi- 
tectural services, in connection with projects which are not otherwise authorized 
by law, and the Atomic Energy Commission is authorized to use funds currently 
or otherwise available to it for such purposes. 

Sec. 104. RESTORATION OR REPLACEMENT.—There are hereby authorized to be 
appropriated funds necessary to restore or to replace plants or facilities destroyed 
or otherwise seriously damaged, and the Atomic Energy Commission is author- 
ized to use funds currently or otherwise available to it for such purposes. 

Sec. 105. CURRENTLY AVAILABLE FuNnps.—In addition to the sums authorized 
to be appropriated to the Atomic Energy Commission by section 101 of this Act, 
there are hereby authorized to be appropriated to the Atomic Energy Com- 
mission to accomplish the purposes of this Act such sums of money as may be 
currently available to the Atomic Energy Commission. 

Sec. 106. Sunstrrutions.—Funds authorized to be appropriated or otherwise 
made available by this Act may be used to start any other new project for which 
an estimate was not included in this Act if it be a substitute for a project or 
portion of a project authorized in subsections 101(a), 101(b), 101(e), and 
101(d) and the estimated cost thereof is within the limit of eost of the projeet 
for which substitution is to be made, and the Commission certifies that— 

(a) the project is essential to the common defense and security ; and 

(b) the new project is required by changes in weapon characteristics or 
weapon logistic operations ; and 

(c) it is unable to enter into a contract with any person, including a 
licensee, on terms satisfactory to the Commission to furnish from a privately 
owned plant or facility the product or services to be provided in the new 
project. 

Sec. 107. AMENDMENT OF PrIor-YEAR Prosgects.—Section 101 of Public Law 
85-590 is amended as follows: 

(a) By striking therefrom “Project 59-d-10, gas-cooled power reactor, 
$51,000,000” and substituting therefor “Project 59-d-10, flexible experimental 
prototype gas-cooled reactor, $30,000,000.” 

(b) By striking therefrom “Project 59-e-11, high flux research reactor, 
Brookhaven National Laboratory, design, engineering and advance procurement, 
$1,000,000” and substituting therefor “Project 59-e—11, high flux research re- 
actor, Brookhaven National Laboratory, $10,000,000.” 

(c) By striking therefrom “Project 59-d—12, design and engineering study 
of heavy water moderated power reactor, $2,5000,000”" and substituting therefor 
“Project 59-d-12, design and development, heavy water moderated power re- 
actor, $4,500,000.” 

(d) By striking therefrom “Project 59-d-14, design and engineering study of 
a power reactor of advanced design capable of utilizing nuclear superheat, such 
study to be undertaken either as a cooperative project or conducted solely by the 
Atomic Energy Commission, $750,000” and substituting therefor “Project 59-d- 
14, design and construction, power reactor of advanced design capable of utilizing 
nuclear superheat, to be undertaken either as a cooperative project or conducted 
solely by the Atomic Energy Commission, $11,750,000.” 

Sec. 108. Proyect REsciss1ions.—(a) Public Law 85-162 is amended by re- 
scinding therefrom authorization for a project, except for funds heretofore 
obligated, as follows: 

Project 58-e-12, liquid metal fuel reactor experiment (LMFRE), $17,500,000. 

(b) Public Law 506, Eighty-fourth Congress, as amended, is further amended 
by rescinding therefrom authorization for a project, except for funds heretofore 
obligated, as follows: 

Project 57—-d-3, forty-eight-inch heavy particle cyclotron, Oak Ridge National 
Laboratory, $459,000. 

Sec. 109. CoOPpERATION WITH European ATOMIC ENERGY CoMMUNITY.— 

There is hereby authorized to be appropriated to the Atomic Energy Commis- 
sion, in accordance with the provisions of section 261 a. (2) of the Atomic Energy 
Act of 1954, as amended, the sum of [$14,000,000] $7,000,000, in addition to the 
sum of $3,000,000 previously authorized under section 3 of Public Law 85-846, 
which shall be available for carrying out the purposes of section 3 of Public 
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Law 85-846, providing for cooperation with the Buropean Atomic Energy 
Community. 


Section 110 deleted. New section 110 substituted. 


Sec. 110. CoopeRATIVE PowER REACTOR DEMONSTRATION PROGRAM.— 

(a) Section 111 of Public Law 85-162, as amended, is further amended by 
striking out the figures “$155,113,000” and “$175,113,000” in subsection (a), and 
inserting in lieu thereof the figures “$135,113,000" and “$155,113,000", and by 
striking out the figure “$2,750,000” in clause (2) of subsection (a) and inserting 
in lieu thereof the figure “$3,500,000” ; by striking out the date “June 30, 1959” in 
clause (3) of subsection (a) and inserting in lieu thereof the date “June 30, 
1960”. 

(b) There is hereby authorized to be appropriated to the Atomic Pnergy Com- 
mission, under the terms and conditions of section 111 of Public Law 85-162, as 
amended, the sum of $50,500,000, for use in a program not to exceed $60,500,000, 
to be available. for the Commission’s cooperative power reactor demonstration 
program, 

(c) Funds appropriated to the Commission pursuant to the authorization con- 
tained in subsection (b) of this section shall be available to the Commission for 
the purpose of supplementing its Third Round power reactor demonstration pro- 
gram to include financial assistance to private organizations for research and 
development in connection with the design, construction, and operation of power 
reactor prototypes based on established reactor technology. The Commission 
shall consider, but not be limited to the following types: 

(1) One such plant may be a boiling water prototype reactor in the size range 
from 50,000 KWE to 100,000 KWE, and 

(2) One such plant may be a prototype reactor in the intermediate size range. 

Under this subsection, and without regard to subsection (f) of section III of 
Public Law 85-162, the Commission is authorized to provide financial assistance, 
not to exceed $5,000,000 in the aggregate, to provide research and development 
assistance, and to waive use charges for special nuclear materials, in support of 
unsolicited proposals from the utility industry to construct nuclear powerplants. 

(d) Funds appropriated to the Commission pursuant to the authorization 
contained in subsecton (b) of this section shall be available to the Commission 
for the purpose of reinstituting and supplementing the Second Round of its power 
reactor demonstration program to provide for the development, design, construc- 
tion and operation of two reactor prototypes in accordance with subsection 
111(a) (1) of Public Law 85—162 and which shall be based on established reactor 
technology. The Commission shall consider, but not be limited to the following 
types: 

(1) One such reactor prototype may be a small power reactor which will be 
designed to make a significant contribution to the achievement of economical 
power in a small size nuclear powerplant ; and 

(2) One such reactor prototype may be in the intermediate size range. 

(e) In the event the Commission solicits proposals for any prototype under 
subsection (c) or (d) of this section, but no satisfactory proposal ts received, 
the Commission may, if the project is still deemed desirable, proceed with design, 
construction, and operation of such prototype at a Commission installation and 
funds authorized by subsection (b) shall be available for the purposes of this 
subsection (e). 

(f) Funds appropriated to the Commission, pursuant to the authorization 
contained in subsection (b) of this section, and authorized or the Third Round 
of the Commission’s power reactor demonstration program shall be available to 
the Commission for use in a cooperative arrangement to provide financial assist- 
ance for research and development in connection with the design, construction, 
and operation of an advanced, high temperature gas-cooled experimental power 
reactor in accordance with the basis for an arrangement described in the pro- 
gram justification data submitted by the Commission in support of its authori- 
zation proposed for fiscal year 1960, provided that in the event the parties enter 
into such @ cooperative arranagement and proceed with research and develop- 
ment and a unilateral determination is subsequently made by a contracting 
party other than the Commission not to proceed with construction of the re- 
actor for any reason other than inability to obtain necessary licenses or regu- 
latory approvals or adequate liability insurance coverage, without the fault 
of such party, the Commission shall be reimbursed by the contracting party 
making such determination for the Commission’s expenditures for research and 
development under the arrangement. 
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Sec. 111. The Commission is authorized to enter into cooperative arrange- 
ments with any person or persons for participation in the development, con- 
struction and operation of the experimental low-temperature process heat reactor 
authorized under project 60-e—-17 of section 101(e) of this Act, and the utiliza- 
tion of the steam generated by the reactor plant. Under such arrangements— 

(1) the Commission is authorized to obtain the participation of such per- 
son or persons to the fullest extent consistent with the Commission’s direc- 
tion of the project and ownership of the reactor ; 

(2) the reactor plant may be constructed upon a site provided by a 
participating party with or without compensation ; 

(3) the reactor plant shall be operated by, or under contract with, the 
Commission, for such period of time as the Commission determines to be 
advisable for research and development purposes and for such additional 
period as the Commission may determine to be necessary in the best interest 
of the Government. Upon the expiration of such period, the Commission 
may offer the reactor plant and its appurtenances for sale to a participating 
party or parties at a price to reflect appropriate depreciation, but not to 
include construction costs assignable to research and development, or the 
Commission may dismantle the reactor plant and its appurtenances. 

(4) the Commission may sell steam to a participating party at rates 
based upon the present cost of, or the projected cost of, comparable steam 
from a plant using conventionel fuels at the reactor location. 

(5) any steam sold shall be used for industrial, manufacturing or other 
commercial purposes, or for research and development related thereto, 
but shall not be used for the generation of electric power for sale. The 
participating party or parties shall provide facilities required for such 
utilization of the steam generated by the nuclear plant. 

Sec. 112. In the event the Commission constructs a power reactor under the 
authorization of subsections 107(d) or 110(e) of this Act at an installation 
operated by or on behalf of the Commission— 

(a) the electric energy generated may be used by the Commission in 
connection with the operation of such installation and the Commission is 
authorized to make necessary adjustments in its contract with the power 
supplier at such installation to provide for the interchange of reactor 
generated power into the transmission system of the supplier; 

(b) the Commission is authorized to obtain the participation of private, 
cooperative, or public organizations to the fullest extent consistent with the 
Commission direction of the project, ownership of the reactor, and utiliza- 
tion of the electric energy generated ; and 

(c) the power reactor constructed shall be operated by, or under con- 
tract with, the Commission, for such period of time as the Commission 
determines to be advisable for research and development purposes and 
for such additional period as the Commission may determine to be neces- 
sary in the best interest of the Government. Upon the expiration of such 
period the Commission may offer the reactor and its appurtenances for 
sale to any public, private, or cooperative power organization at a price, to 
reflect appropriate depreciation but not to include construction costs assign- 
able to research and development, or the Commission may dismantle the 
reactor and its appurtenances. 

Sec. 113. Design and Engineering Studies.— 

The Commission shall proceed with design and engineering studies to include, 
but not be limited to, the following: reactor for nuclear tanker; reactor for 
remote military installations; and other reactor types. The Commission shall 
submit reports on these studies to the Joint Committee on Atomic Energy by 
April 1, 1960. 





U.S. Atomic Enercy CoMMISssIon, 
Washington, D.C., June 1, 1959. 


Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Senator ANDERSON: I understand that the committee expects to vote 
soon on the authorization bill, possibly this afternoon. I should like to men- 
tion briefly several points with respect to the language of the bill which seem 
to me to be of importance in the final consideration of the bill. 
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Section 110(¢c) should, in my judgment, permit financial assistance under the 
third round arrangements for public as well as private organizations. Al- 
though it may be difficult for public groups to take advantage of this provision, 
it would seem to be unwise to foreclose them of this opportunity through legis- 
lation: The present language on page 11, line 22, should be amended to in- 
clude the words “public and private.” 

There has been some discussion about wording the last sentence in section 
110(c) so that the financial assistance for unsolicited proposals would be re- 
stricted to one project. I believe that the language should provide flexibility 
so that the $5 million authorized in this section could be applied to more than 
one project in the event that proposals were received on more than one reactor 
which the AEC looked upon as essential building blocks in the power develop- 
ment program. Therefore wording “unsolicited proposals” on page 12, line 13 
should remain as it appears in the committee print of May 15. 

The Commission favors the authorization of an arrangement for capital 
assistance toward construction of one prototype. Your original proposal of 
a Government grant of 75 percent of the excess cost of construction of the nu- 
clear powerplant as compared with the cost of a conventional powerplant will 
meet our needs. Our staff has submitted to the committee staff suggested 
language for the bill as well as suggested ground rules for its application. The 
proposed bill should be changed on page 12, line 1 to include the language sug- 
gested by the Commission staff, covering the cost differential on the entire plant, 
rather than the nuclear reactor only. 

There would seem to be no need for the proviso in section 110(f) relative 
to repayment by Philadelphia Electric-General. Dynamics. If one of the con- 
tracting parties wished at any time to abandon the project and the Commission 
were in agreement that it was undesirable for the project to continue, the termi- 
nation of the project by mutual agreement of the parties would require an 
amendment to the contract which must be placed before your committee for 
45 days before it could become effective. This protection seems adequate. 

Sincerely yours, 
JOHN A. McCone, Chairman. 


[S. 2094, 86th Cong., 1st sess.] 


A BILL To authorize appropriations for the Atomic Energy Commission in accordance with 
section 261 of the Atomic Energy Act of 1954, as amended, and for other purposes 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, 

Sec. 101. PLANT oR FAcILITy ACQUISITION OR CONSTRUCTION.—There is hereby 
authorized to be appropriated to the Atomic Energy Commission in accordance 
with the provisions of section 261a.(1) of the Atomic Energy Act of 1954, as 
amended, the sum of $165,400,000 for acquisition or condemnation of any real 
property or any facility or for plant or facility acquisition, construction, or 
expansion, as follows: 

(a) Specran NucieEArR MATERIALS.— 

Project 60-a-1, modifications to production and supporting installations, 
$10,000,000. 

Project 60-a-2, prototype installations, gaseous diffusion plants, $1,000,000. 

Project 60—-a-3, central computing building, Oak Ridge, Tennessee, $1,650,000. 

Project 60-a-4, reactor air filters, Savannah River, South Carolina, $5,000,000. 

Project 60-a-—5, additional raw water line, Paducah, Kentucky, $810,000. 

Project 60-a-6, water plant expansion, 100 K area, Hanford, Washington, 
$5,000,000. 

Project 60-a-7, modifications to reactor disassembly basins, Savannah River, 
South Carolina, $1,600,000. 

(b) Spectra NucLEAR MATERIALS.— 

Project 60—b-—1, cylinder storage area, Paducah, Kentucky, $500,000. 

Project 60—-b-2, increased cooling water capacity, Savannah River, South 
Carolina, $5,000,000. 

(c) AToMIC WEAPONS.— 

Project 60-c-1, weapons production, development and test installations, 
$10,000,000. 


Project 60-c-2, special processing plant, phase II, Mound Laboratory, Ohio, 
$3,800,000. 
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Project 60-c-8, test and environmental installations, Sandia Base, New Mex- 
ico, $1,000,000. 

(d) Atomic WEAPONS.— 

Project 60-d-1, storage site modifications, $1,500,000. 

Project 60-d-2, materials storage vault, Los Alamos, New Mexico, $133,000. 

(e) Reactor DEVELOPMENT.— 

Project 60-e-1, modifications to experimental breeder reactor Numbered 1 
(EBR-1). National Reactor Testing Station, Idaho, $1,000,000. 

Project 60-e-2, portable gas-cooled reactor prototype, National Reactor Testing 
Station, Idaho, $2,500,000. : 

Project 60-e-3, alterations, modifications and additions to MTR-ETR utility, 
technical and support installations, National Reactor Testing Station, Idaho, 
$2,000,000. 

Project 60—-e-4, hot cells, $2,500,000. 

Project 60-e—5, chemical processing plant area utility modifications and im- 
provements, Nationail Reactor Testing Station, Idaho, $750,000. 

Project 60-e—-6, reactor support installations, Nevada Test Site, $500,000. 

Project 60-e-7, nuclear test plant, Army Reactor Experimental Area (AREA), 
National Reactor Testing Station, Idaho, $5,000,000. 

Project 60-e-8, modifications and additions for test installation for project 
Pluto, $2,000,000. 

Project 60-e-9, research and development test plant additions and modifica- 
tions for project Rover, $4,800,000. 

Project 60—-e—-10, general support installations and utilities expansion Argonne 
National Laboratory, Lemont, Illinois, $4,300,000. 

Project 60-e-11, natural circulation test plant, National Reactor Test Station, 
Idaho, $18,500,000. 

Progect 60-e-12, alterations to Shippingport reactor facilities, $5,000,000. 

Project 60-e-13, experimental organic cooled reactor, $6,000,000. 

Project 60-e-14, experimental low-temperature process heat reactor, $4,- 
000,000. 

Project 60-e—15, power reactor of advanced design capable of utilizing nuclear 
superheat, to be undertaken either as a cooperative project or conducted solely 
by the Atomic Energy Commission, $11,000,000. 

(f) Reactor DEVELOPMENT.— 

Project 60-f-1, miscellaneous modifications and additions, Argonne National 
Laboratory, Illinois, $1,000,000. 

(g) PHysicat RESEARCH.— 

Progect 60—-g-1, project Sherwood Plant, $1,000,000. 

Project 60-g-2, accelerator and reactor modifications, Brookhaven National 
Laboratory, New York, $1,950,000. 

Project 60—-g-3, transuranium laboratory, Oak Ridge National Laboratory, 
Tennessee, $1,200,000. 
¢ Project 60—-g-4, physics building, Lawrence Radiation Laboratory, California, 

2,000,000. 

Project 60-g-—5, 10 Mev tandem Van de Graaff accelerator, Oak Ridge, Ten- 
nessee, $2,400,000. 

(h) BroLogy AND MEDICINE.— 

Project 60—-h-1, installations for support of biomedical research projects in 
atomic energy, $3,000,000. 

(i) IsoTorpes DEVELOPMENT.— 

Project 60—i-1, high-level radiation development laboratory, $1,600,000. 

Project 60—i-2, radioisotope process development laboratory, $1,500,000. 

(j) Isoropes DEVELOPMENT.— ’ 

Project 60-j—1, radioisotope production area expansion and modifications, Oak 
Ridge National Laboratory, Tennessee, $300,000. 

(k) CoMMUNITY.— 

Project 60-k-1, high school additions, Los Alamos, New Mexico, $485,000. 

Project 60-k-2, real estate development, Los Alamos, New Mexico, $240,000. 

Project 60-k-3, housing alterations, Los Alamos, New Mexico, $1,000,000. 

(1) GENERAL PLANT PROJECTS.—$30,882,000. 

Sec, 102. Lrmrrations.—(a) The Commission is authorized to start any proj- 
ect set forth in subsections 101 (a), (c), (e), (g), (h), and (i) only if the 
currently estimated cost of that project does not exceed by more than 25 per 
centum the estimated cost set forth for that project. 
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(b) The Commission is authorized to start any project set forth in subsec- 
tions 101 (b), (d), (f), (j), and (k) only if the currently estimated cost of 
that project does not exceed by more than 10 per centum the estimated cost set 
forth for that project. 

(c) The Commission is authorized to start a project under subsection 101(1) 
only if it is in accordance with the following: 

1. For community operations, the maximum currently estimated cost of any 
project shall be $100,000 and the maximum currently estimated cost of any 
building included in such project shall be $10,000. 

2. For all other programs, the maximum currently estimated cost of any proj- 
ect shall be $500,000 and the maximum currently estimated cost of any building 
included in such a project shall be $100,000. 

3. The total cost of all projects undertaken under subsection 101(1) shall not 
exceed the estimated cost set forth in that subsection by more than 10 per 
centum. 

Seo. 103. ADVANCE RLANNING AND DEsigN.—There are hereby authorized to be 
appropriated funds for advance planning, construction design, and architectural 
services, in connection with projects which are not otherwise authorized by law, 
and the Atomic Energy Commission is authorized to use funds currently or 
otherwise available to it for such purposes. 

Sec. 104. RESTORATION OR REPLACEMENT.—There are hereby authorized to be 
appropriated funds necessary to restore or to replace plants or facilities de- 
struyed or otherwise seriously damaged, and the Atomic Energy Commission 
is authorized to use funds currently or otherwise available to it for such purposes. 

Sec. 105. CURRENTLY AVAILABLE FuNDs.—In addition to the sums authorized to 
be appropriated to the Atomic Energy Commission by section 101 of this Act, 
there are hereby authorized to be appropriated to the Atomic Energy Com- 
mission to accomplish the purposes of this Act such sums of money as may be 
currently available to the Atomic Energy Commission. 

Sec. 106. SussTiTUTIONS.—Funds authorized to be appropriated or otherwise 
made available by this Act may be used to start any other new project for which 
an estimate was not included in this Act if it be a substitute for a project or 
portion of a project authorized in subsectons 101(a), 101(b), 101(c), and 101(d) 
and the estimated cost thereof is within the limit of cost of the project for which 
substitution is to be made, and the Commission certifies that— 

(a) the project is essential to the common defense and security; and 

(b) the new project is required by changes in weapon characteristics or 
weapon logistic operations; and 

(c) it is unable to enter into a contract with any person including a 
licensee, on terms satisfactory to the Commission to furnish from a privately 
owned plant or facility the product or services to be provided in the new 
project. 

Sec. 107. AMENDMENT OF PRIOR-YEAR PRoJEcTs.—Section 101 of Public Law 
85-590 is amended as follows: 

(a) By striking therefrom ‘Project 59-d—10, gas-cooled power reactor, $51,- 
000,000” and substituting therefor “Project 59-d-10, flexible experimental proto- 
type gas-cooled reactor, $30,000,000.” 

(b) By striking therefrom “Project 59-e-11, high flux research reactor, 
Brookhaven National Laboratory, design, engineering and advance procure- 
ment, $1,000,000” and substituting therefor “Project 59—-e—-11, high flux research 
reactor, Brookhaven National Laboratory, $10,000,000.” 

(c) By striking therefrom “Project 59-d-12, design and engineering study of 
heavy water moderated power reactor, $2,500,000” and substituting therefor 
“Project 59-d-12, design and development, heavy water moderated power re- 
actor, $4,500,000.” 

Sec. 108. Project Rescissions.—(a) Public Law 85-162 is amended by re- 
scinding therefrom authorization for a project, except for funds heretofore ob- 
ligated, as follows: 

Project 58-e—12, liquid metal fuel reactor experiment (LMFRE), $17,500,000. 

(b) Public Law 506, Eighty-fourth Congress, as amended, is further amended 
by rescinding therefrom authorization for a project, except for funds heretofore 
obligated as follows: 

Project 57-d-3, forty-eight-inch heavy particle cyclotron, Oak Ridge Na- 
tional Laboratory, $459,000. 

Sec. 109. CoopeRATION WITH EvrRopEAN ATomMiIc ENERGY COMMUNITY.— 

There is hereby authorized to be appropriated, to the Atomic Energy Com- 
mission, in accordance with the provisions of section 261 a. (2) of the Atomic 
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Energy Act of 1954, as amended, the sum of $7,000,000, in addition to the sum 
of $3,000,000 previously authorized under section 3 of Public Law 85-846, which 
shall be available for carrying out the purposes of section 3 of Public Law 
85-846, providing for cooperation with the European Atomic Energy Community. 

Sec. 110. CoopeRATIVE POWER REACTOR DEMONSTRATION PROGRAM.— 

(a) Section 111 of Public Law 85-162, as amended, is further amended by 
striking out the figures “$155,113,000” and “$175,113,000” in subsection (a), and 
inserting in lieu thereof the figures “$135,113,000" and “$155,133,000”", and by 
striking out the figure “$2,750,000” in clause (2) of subsection (a) and inserting 
in lieu thereof the figure “$3,600,000” ; by striking out the date “June 30, 1959” 
in clause (3) of subsection (a) and inserting in lieu thereof the date “June 30, 
1960”. 

(b) There is hereby authorized to be appropriated to the Atomic Energy 
Commission, under the terms and conditions of section 111 of Public Law 85-162, 
as amended, the sum of $55,500,000 for use in a program not to exceed $65,500,- 
000, to be available for the Commission’s cooperative ‘power reactor demon- 
stration program. Without regard to the provisions of clause (3) of subsection 
(a) of section 111 of Public Law 85-162, no funds or waiver of use charges 
authorized by this subsection shall be available on projects already approved 
under the power demonstration reactor program or on other nuclear power 
projects already under construction. In connection with such program, the Com- 
mission is authorized to waive its charges for the use of special nuclear materials 
and heavy water for research and development and for a period of not more 
than five years after initial criticality of the reactor. 

(c) Funds appropriated to the Commission pursuant to the authorization 
contained in subsection (b) of this section shall be available to the Commission 
for the purpose of supplementing its Third Round power reactor demonstration 
program to include financial assistance to public and private organizations for 
research and development in connection with the design, construction, and op- 
eration of power reactor prototypes based on established reactor technology. 
The Commission shall consider, but not be limited to the following types: 

(1) One such plant may be a boiling water prototype reactor in the size 
range from 50,000 KWE to 100,000 KWE, and 

(2) One such plant may be a prototype reactor in the intermediate size 
range. 

Under this subsection, and without regard to subsection (f) of section 111 of 
Public Law 85-162, the Commission is authorized to use funds, not to exceed 
$5,000,000 in the aggregate, to provide research and development assistance in 
support of unsolicited proposals from the utility industry to construct nuclear 
power plants. 

(d) Funds appropriated to the Commission pursuant to the authorization 
contained in subsection (b) of this section shall be available to the Commis- 
sion for the purpose of reinstituting and supplementing the Second Round of its 
power reactor demonstration program to provide for the development, design, 
construction and operation of two reactor prototypes in accordance with sub- 
sectin 111(a)(1) of Public Law 85-162 and which shall be based on established 
reactor technology. The Commission shall consider, but not be limited to the 
following types: 

(1) One such reactor prototype may be a small power reactor which will be 
designed to make a significant contribution to the achievement of economical 
power in a small size nuclear powerplant; and 

(2) One such reactor prototype may be in the intermediate size range 

(e) In the event the Commission solicits proposals for any prototype under 
subsection (¢) or (d) of this section, but no satisfactory proposal is received, 
the Commission may, if the project is still deemed desirable, proceed with de 
sign, construction, and operation of such prototype at a Commission installation 
and funds authorized by subsection (b) shall be available for the purposes of 
this subsection (e). 

(f) Funds appropriated to the Commission, pursuant to the authorization 
contained in subsection (b) of this section, and authorized for the Third Round 
of the Commission’s power reactor demonstration program shall be available to 
the Commission for use in a cooperative arrangement to provide financial 
assistance for research and development in connection with the design, construc- 
tion, and operation of an advanced, high temperature gas-cooled experimental 
power reactor in accordance with the basis for an arrangement described in the 
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program justification data submitted by the Commission in support of its 
authorization proposed for fiscal year 1960: Provided, That, in the event the 
parties enter into such a cooperative arrangement and proceed with research 
and development and there is a unilateral abandonment of the research and 
development or of the construction of the plant for reasons other than (a) a 
contract amendment under which the Atomic Energy Commission approves 
such abandonment, or (b) other causes beyond the control of the contracting 
parties and without their fault or negligence (including inability to obtain 
necessary licenses or regulatory approvals or adequate liability insurance cov- 
erage), the Commission shall be reimbursed by the party abandoning the proj- 
ect for its expenditures for research and development under the arrangement 
except to the extent that the Commission determines that any such expenditures 
have resulted in the acquisition by the Government of property, patents, or other 
value. 

Sec. 111. The Commission is authorized to enter into cooperative arrange- 
ments with any person or persons for participation in the development, con- 
struction, and operation of the experimental low-temperature process heat re- 
actor authorized under project 60-e-14 of section 101(e) of this Act, and the 
utilization of the steam generated by the reactor plant. Under such arrange- 
ments— 

(1) the Commission is authorized to obtain the participation of such 
person or persons to the fullest extent consistent with the Commission’s 
direction of the project and ownership of the reactor ; 

(2) the reactor plant may be constructed upon a site provided by a par- 
ticipating party with or without compensation ; 

(3) the reactor plant shall be operated by, or under contract with, the 
Commission, for such period of time as the Commission determines to be 
advisable for research and development purposes and for such additional 
period as the Commission may determine to be necessary in the best inter- 
est of the Government. Upon the expiration of such period, the Commis- 
sion may offer the reactor plant and its appurtenances for sale to a par- 
ticipating party or parties at a price to reflect appropriate depreciation, but 
not to include construction costs assignable to research and development, or 
the Commission may dismantle the reactor plant and its appurtenances. 

(4) the Commission may sell steam to a participating party at rates 
based upon the present cost of, or the projected cost of, comparable steam 
from a plant using conventional fuels at the reactor location. 

(5) any steam sold shall be used for industrial, manufacturing or other 
commercial purposes, or for research and development related thereto, but 
shall not be used for the generation of electric power for sale. The par- 
ticipating party or parties shall provide facilities required for such utiliza- 
tion of the steam generated by the nuclear plant. 

Sec. 112. In the event the Commission constructs a power reactor under the 
authorization of project 60-e-15 of section 101 or subsection 110(e) of this 
Act at an installation operated by or on behalf of the Commission— 

(a) the electric energy generated may be used by the Commission in 
connection with the operation of such installation and the Commission is 
authorized to make necessary adjustments in its contract with the power 
supplier at such installation to provide for the interchange of reactor 
generated power into the transmission system of the supplier ; 

(b) the Commission is authorized to obtain the participation of private, 
cooperative, or public organizations to the fullest extent consistent with 
the Commission direction of the project, ownership of the reactor, and 
utilization of the electric energy generated; and 

(c) the power reactor constructed shall be operated by, or under con- 
tract with, the Commission, for such period of time as the Commission 
determines to be advisable for research and development purposes and for 
such additional period as the Commission may determine to be necessary 
in the best interest of the Government. Upon the expiration of such period 
the Commission may offer the reactor and its appurtenances for sale to any 
public, private or cooperative power Organization at a price to reflect 
appropriate depreciation but not to include construction costs assignable 
to research and development, or the Commission may dismantle the reactor 
and its appurtenances. 
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Sec. 113. Design AND ENGINEERING Stupres.—The Commission shall proceed 
with design and engineering studies to include, but not be limited to, the 
following: 

(a) prototype reactor for nuclear tankers ; 
(b) reactor for remote military installations ; and 
(c) other reactor types. 

The Commission shall submit reports on the studies under (a) and (b) of 
this section to the Joint Committee on Atomic Energy by April 1, 1960. 

Sec. 114. Subsection 153(h) of the Atomic Energy Act of 1954, as amended, 
is amended by striking out the date “September 1, 1959” and inserting in lieu 
thereof the date “September 1, 1964’. 


U.S. Atomic ENERGY CoMMISSION, 


Washington, D.C., June 4, 1959. 
Hon. CLINTON P. ANDERSON, 


Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR SENATOR ANDERSON: In the course of staff discussions covering the 
pending AEC authorization bill for fiscal year 1960, the Commission’s representa- 
tives have pointed out that, with respect to projects which may be authorized un- 
der second round arrangements, the amount of funds under discussion repre- 
sented the estimated construction cost of the reactors and did not provide the 
funds that would be required for operation of the reactors during the usual 5- 
year period of demonstration. The recommendation was made that language 
be included in the bill to authorize future appropriations as needed for operation 
of the second round reactors. 

I note that the clean bill (S. 2094) which you introduced on June 2 does not 
include authorization of the type requested. I believe that this additional au- 
thorization is essential to permit AEC to complete its contractual arrangements 
for both the construction and operation of any prototype reactor under second 
round arrangements. Accordingly, I urge that subsection 110(d) of the bill be 
ei by adding the following sentence after the word “technology” on page 
12, line 22: 

“There are also authorized to be appropriated such additional funds as may be 
necessary for the operation of such reactor prototypes, as provided in subsection 
1l1(a)(1) of Public Law 85-162.” 

Sincerely yours, 


JoHN McCone, Chairman. 


(Following is a letter from the American Public Power Association 
containing comments on AEC authorization bill :) 


AMERICAN PUBLIC POWER ASSOCIATION, 


Washington, D.C., June 2, 1959. 
Hon. CLrinton P. ANDERSON, 


Chairman, Joint Committee on Atomic Energy, 
Washington, D.C. 


DeaR SENATOR ANDERSON: The AEC authorizing bill as reported by the Sub- 
committee on Legislation to the full Joint Committee includes several projects 
of particular interest to local publicly owned electric systems. One of these is a 
project added to the bill by the subeommittee—a prototype power reactor in the 
intermediate size range which AEC could undertake with a local publicly owned 
system or rural electric cooperative under the terms of the second round. This 
is the project specified in section 110(d) (2) of the subcommittee bill. 

We hope very much that this project will be retained in the bill. The project 
would contirbute importantly to advancing the technology of a promising reactor 
type, and a number of consumer-owned electric systems would be strongly inter- 
ested in proposing to participate in such a project on second-round terms. For 
example, the Los Angeles Department of Water and Power has been working very 
actively for months on studies looking toward the submission of a proposal to 
the Commission for a prototype project of intermediate size; i.e., 25,000 to 50,000 
kilowatts of electrical capacity. The intermediate size prototype project added 
by the subcommittee is the type of plant they have in mind; their interest is in a 
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project wnich will advance the technology of a reactor type promising for use 
in large units. I feel certain that if the project is authorized the Commission 
very likely will receive competently prepared proposals from the Los Angeles 
department and other consumer-owned systems. 

We previously have testified as to our interest in congressional approval of the 
other second round type project (sec. 110(d)(1)) of the subcommittee bill. This 
small power reactor project would not be suitable for the Los Angeles department, 
but it is of great importance to the many smaller systems and rural electric 
cooperatives. 

As you know, we likewise are strongly interested in the proposal made to the 
AEC by the Puerto Rico Water Resources Authority and therefore hope that the 
provision for this project in section 107(d) in the subcommittee bill will be 
approved by the Congress with no changes. 

Let me again express our appreciation for your leadership in the continuing 
efforts to strengthen and accelerate the atomic power development program, and 
for your manifest concern that it be administered in the public interest, under 
policies which are fair alike to the different segments of the utility industry, 
power consumers, and the general public. 


Sincerely. 
ALEX RADIN. 


(Whereupon, at 5:55 p.m., the subcommittee recessed, subject to the 
call of the Chair.) 
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APPENDIX 2 
AEC ESTIMATES OF NUCLEAR POWER CAPACITY 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., March 3, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR SENATOR ANDERSON: As requested at the hearing of the Joint Committee 
on Atomic Energy on January 20, we are hereby providing a current estimate 
of plutonium output from civilian power reactors at home and abroad through 
fiscal year 1968. By “plutonium output” we mean plutonium recovered after 
chemical reprocessing of irradiated fuel elements. Since a lag of 2 to 3 years 
has been assumed between the loading of fuel elements and the recovery of 
plutonium from them, reactors coming into operation after fiscal year 1966 
will not significantly affect the output of plutonium by fiscal year 1968. 

The previous estimates sent to the Joint Committee on December 9, 1957, 
were based on a postulated maximum growth of nuclear power and an assumed 
irradiation level of 5,000 megawatt-days per metric ton of uranium. The cur- 
rent estimates are based on more realistic starting dates for reactors now being 
planned or built, on a probable rather than a maximum rate of installation of 
additional reactors through fiscal year 1966 and on a projected irradiation 
level of 10,000 megawatt-days per metric ton. The rate of installation of U.S. 
reactors assumed for fiscal years 1965 and 1966 is about 50 percent greater than 
that now planned for fiscal year 1964. The current estimates of plutonium out- 
put from reactors in other countries have been made consistent with the an- 
nounced goals of those countries as to nuclear power capacity based on enriched 
uranium fuel to be supplied from the United States. The net effect of the 
changes in assumed nuclear power growth and reactor characteristics is to 
reduce the previous estimates of plutonium output through fiscal year 1968 
from U.S. civilian reactors by about 50 percent and from foreign reactors by 
about 40 percent. 

The current estimates of installed capacity and plutonium output of nuclear 
powerplants fueled with enriched uranium supplied by the United States are 
shown in table I. Tables II and III, respectively, show the U.S. projects and 
foreign programs which have been used as the bases of the nuclear power esti- 
mates. (Tables I and II deleted because of classification.) 

The above discussion does not apply to the United Kingdom. Estimates of 
plutonium output from civilian power reactors in the United Kingdom were re- 
ceived from United Kingdom representatives in January 1958 and are shown 
in table IV. However, since that time, slippages in the installation dates of 
United Kingdom power reactors may have reduced these estimated amounts. 

Sincerely yours, 
JOHN McConeg, Chairman. 


Tas_eE I.—Current estimates of installed capacity and plutonium output of nuclear 
powerplants fueled with enriched uranium supplied by the United States’ 


Cumulative electrical Cumulative kilograms 
megawatts installed of plutonium output 
Fiscal year 


Foreign 2 Domestic Foreign 2 





1 The numbers in this table depend on assumptions which now seem reasonable about installation of 
reactors and their design and operating characteristics, particularly reactor startup dates, power levels, 
load factors, and fuel discharge schedules. It is to be expected that these numbers will change as firmer data 
become availale. 

2 Not including the United Kingdom; [estimates of United Kingdom plutonium output from civilaian 
power reactors appear in table IV.] 

3 Plutonium from reactors coming into operation in these years will not be separated from irradiated fuel 
until after fiscal vear 1968. 

. All * sae 800 kilograms of this is estimated to come from nuclear powerplants presently being built or 
planned. 
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TABLE II.—Estimates of nuclear power capacity installed in United States 





























Cumula- 
Net tive mega- 
Project location electrical | watts by Remarks 
mega- end of 
watts year 
Shippingport, Pa__--_. GD bieckiascs cad AEC-Duquesne Light & Power. 
Santa Susana, Calif.!__ Wh Divvcscicecieeaeane AEC/North American Aviation. 
Valecitos, Calif.!_____- Fiemme General Electric. 
RGN: d dacenduh ative eihba 69 69 
pO”), ee 180 nities ae Commonwealth Edison. 
Indian Point, N.Y.1!__.....--.-- WO Es cokiegseies Consolidated Edison.? 
Lagoona Beach, Mich__------- og Lecce ere PRDC. 
Elk River, Minn.!._.......... SR netepchiaidcws AEC-Elk River Rural Cooperation. 
GRE itis udintscanakeand 442 §11 
(ee: 134 ® hasnt ate Yankee Atomic Electric. 
Humboldt Bay, Calif. ......-- OP Becca ies Pacific Gas & Electric. 
WME. Ade castasteudkawks 194 705 
—— SO 
piquijOMie . 22.8220. 8 ase 
RRs s dkdddiameses 12 | 717 
a i Sse ct an 75 ORS AEC-Consumers Public Power. 
Pathfinder, Minn_-.-......-..-- Ge eno. acesares Northern States Power. 
Chugach, Alaska 3____......-. Se aed en ne 
Carolina-Virginia-___......-.-- Pe eincdide Carolina-Virginia Nuclear Power. 
UN Se coco takasoee DO Be ecateaetces East Central & Florida West Coast 
Nuclear Power. 
i co 2s badness 218 935 
ne ee ae 200 v Rntnd i Southwest Atomic Energy. 
Philadelphia, Pa.!___-......... OP haancteuensad Philadelphia Electric. 
Shippingport increase _--.....-.- i I seneeaheen tale New core. 
Various AEC projects__.....-- Oe Bitsewcs aes 
Rs cain n eiripneebceieintins 360 1, 295 
About half of capacity as- 600° z 1,900 | Projects assumed but not planned. 
sumed to be in areas of high- 
cost fossil fuel. 
Lee i daks MM csi bt LL etsccacceesaseuss 500 2, 400 Do. 


1 Produce little or no plutonium. 
2 See AEC comments printed after the following letter of inquiry from the JCAE. 


Source: Prepared by AEC March 1959, 
Marcu 6, 1959. 
Mr. A. R. LUEDECKE, 
General Manager, 
U.S. Atomic Energy Commission, 
Washington, D.C. 


Dear Mr. LuepecKe: The Joint Committee is in receipt of a letter dated 
March 3, 1959, from the Chairman, AEC, to Senator Anderson as chairman, 
JCAE, concerning current estimate of plutonium output from domestic and for- 
eign civilian power reactors through fiscal year 1968. The letter and accom- 
panying tables are classified “Secret, restricted data.” 

From a review of the information furnished it is not clear why the letter and 
accompanying tables are classified. It would be appreciated, therefore, if the 
Commission would advise the Joint Committee specifically what portions of the 
letter and enclosure are classified and the reasons therefor. 

Your attention is referred to table 2 of the information furnished which re- 
flects completion of the Consolidated Edison plant, Indian Point, N.Y., within 
fiscal year 1960 and the Chugach project at Alaska within fiscal year 1963 
which is in variance with testimony received by the Joint Committee during the 
February “202” hearings. 

Sincerely yours, 


JAMES T. RAMEY, 
Executive Director. 
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UNCLASSIFIED EXCERPTS FrRoM AEC LETTER DATED MARCH 23, 1959, IN REPLY TO 
PRECEDING Marcu 6, 1959, JCAE LETTER 


Since the sodium cooled, heavy-water moderated reactor originally planned 
for the Chugach project is not to be built and since there are no definite plans 
yet for a reactor of different design, the estimate of cumulative electrical mega- 
watts installed domestically should be changed in table I from 940 to 930 for 
fiscal year 1963; in later years this change will not show up because of the 
rounding of the numbers. The plutonium output from the originally planned 
Chugach reactor was estimated to be 34 kilograms every 4 years, or an annual 
average of less than 9 kilograms beginning in fiscal year 1964. Omitting this 
amount will not change the plutonium outputs given in table I, because of the 
rounding of the numbers. 


APPENDIX 3 
EURATOM PROGRAM CORRESPONDENCE AND DOCUMENTS 


U.S. Aromic ENERGY COMMISSION, 
Washington, D.C., May 11, 1959. 
Re authorization for research and development under the United States- 
Euratom joint program. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 

DreaR SENATOR ANDERSON: As I told you over the telephone, I understand 
that in the process of. marking up the AEC fiscal year 1960 authorization bill, 
the Joint Committee has tentatively reduced the dollar figure for research 
and development under the joint United States-Euratom research and develop- 
ment program from $14 million to $5 million. It is the purpose of this letter 


to urge you to reconsider this radical reduction and to restore a major part 
of the $9 million difference between the amount that was in the draft bill 
and the amount I understand is tentatively in the marked-up bill. 

As I testified before the Joint Committee last Friday, the Euratom program 
is fighting valiantly against a series of circumstances which have arisen within 
the past very few months and which are outside the control of either Euratom 


or ourselves. These circumstances combine to make the Euratom program 
less attractive to European utilities, the customers who will pay the ultimate 
bill for the Euratom power program, than it was a few months ago, and any 
action on the part of the United States which could be interpreted as a reduc- 
tion of enthusiasm on our part for the program will make it only that much 
more difficult for the Euratom organization to sell European utilities on the 
program and keep them sold. At this delicate stage of the game, I would 
fear that a reduction of nearly two-thirds in the amount of money authorized 
for the joint research and development program, concerning which the en- 
thusiasm has not been reduced even slightly by any of the recently developed 
circumstances, would be a body blow to the future of the whole Euratom 
program and could mean its demise. I mean to say that the morale effect 
of a reduction of this scale would probably be even more serious than the 
substantive effect. 

I confess that it is hard at this stage of the program to defend any one 
figure as obviously more valid than another, but I would urge you to include 
a figure, if you feel the $14 million must be reduced by some amount, on the 
order of $10 or $11 million, so that it does not turn out that circumstances 
totally within American control administered any coup de grace to the Euratom 
program. If a figure on this order is included in the authorization bill, we 
will have another month between now and the time the appropriation bill is 
considered during which to bring our readings up to date and to make any 
adjustments in dollar amounts, and I will assure you that no matter how much 
money is appropriated, every dollar will be spent with caution. At this point 
we have just under $25 million in proposals submitted by American organiza- 
tions anxious to participate in our side of the joint research and development 
program, and more are being received all the time. 
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I respectfully urge that you give this subject serious consideration in your 
final review of the 1960 authorization bill, and I am, it goes without saying, 
available to discuss the subject with you or the Joint Committee at any time. 

Sincerely yours, 
JOHN F. FLoBere, Commissioner. 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., May 21, 1959. 
Mr. JAMES T. RAMEY, 
Laeecutive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 

Drak Mr. RAMeyY: During the recent hearings on the Euratom program, 
Mr. Floberg promised to provide the Joint Committee with the names of the 
U.S. members of the Joint Boards being established under the United States- 
Euratom program. The Commission and the European Atomic Energy Com- 
munity have reached agreement on the composition of the Joint Research 
and Development Board which will select projects for support under the 
United States-Euratom joint research and development program. It was agreed 
that the Board should consist of one member each from the United States 
and Euratom, with up to five “associates” in addition to supporting staff. 
The Board will have at its disposal financial and legal as well as technical 
competence, 

The following represented the United States at the first meeting of the 
Research and Development Board which recently took place in Brussels: 

Dr. Amasa S. Bishop, member (voting) 

Mr. Nelson F. Sievering, senior technical associate 
Mr. Jarvis L. Schwennesen, technical associate 
Mr. John C. Ryan, financial associate 

Mr. Marcus A. Rowden, legal associate 

As you are aware, Dr. Bishop, formerly the Commission’s scientific repre- 
sentative in Paris, is now Acting Deputy for Euratom Affairs in the U.S. 
Mission to the European Communities and is stationed in Brussels. Mr. 
Sievering was formerly assistant to the Director, Division of Reactor Develop- 
ment. Mr. Schwennesen has been Chief of the Chemical Processing Branch, 
Idaho operations office. Mr. Ryan and Mr. Rowden are with the Commission’s 
Division of Finance and Office of the General Counsel, respectively. 

Although staffing of the Commission’s Brussels office is not yet complete, 
Mr. Sievering and Mr. Schwennesen will be and Mr. Ryan and Mr. Rowden 
are expected to be assigned to that office. 

We expect to be able to inform you of the names of the six U.S. members 
of the Joint Reactor Board in the near future. 

Sincerely yours, 
A. R. LuepeckKe, General Manager. 


FROM THE OFFICE OF THE JOINT COMMITTEE ON ATOMIC ENERGY 
(No. 228—For immediate release, May 21, 1959) 


A statement by Robert McKinney appraising the Euratom program was re- 
leased today by Senator Clinton P. Anderson, Chairman of the Joint Committee 
on Atomic Energy. Mr. McKinney was former U.S. representative to the In- 
ternational Atomic Energy Agency and former Chairman of the Joint Com- 
mittee Panel on the Impact of the Peaceful Uses of Atomic Energy. 

Senator Anderson stated that he and the members of the committee found Mr. 
McKinney’s statement of considerable interest, particularly with regard to his 
proposals for broadening the Euratom research and development effort. 

He indicated that he believed the Joint Committee would study further the 
Euratom and other international atomic energy activities in the 86th Congress. 

In this connection, Senator Anderson stated that AEC representatives had 
been requested to brief the committee on the Euratom technical program on 
Tuesday morning, May 26. 

(A copy of Mr. McKinney’s statement to the committee is attached.) 


41000—59——45 
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A New Look AT EURATOM 


Statement to the Joint Committee on Atomic Energy by Robert McKinney, 
Washington, D.C., May 20, 1959 


My name is Robert McKinney. I am editor and publisher of the Santa Fe 
New Mexican. In 1955-56 I served as Chairman of the Panel on the Impact of 
the Peaceful Uses of Atomic Energy which submitted a comprehensive report 
to this committee. In 1957-58 I served as the first U.S. representative to the 
International Atomic Energy Agency in Vienna. Last September I served as 
one of the U.S. representatives to the International Atoms for Peace Conference 
in Geneva. 

From the beginning, the United States has looked at the peaceful uses of 
atomic energy from two standpoints: (1) How we may use them here at home 
for our own benefit and (2) how we may use them abroad for strengthening 
the free world. 

What once seemed a wise course of action may, under changed circumstances, 
prove unsuitable. However external conditions change, we must continue to look 
at things from these same two fixed and unchanging points of view: benefit to 
the United States at home and abroad. 

At the second Geneva Atoms for Peace Conference last September I had the 
opportunity of expressing to several members of this committee my increasing 
conviction that circumstances have changed materially and that we need to 
rethink from scratch the way in which the United States employs the peaceful 
uses of atomic energy as instruments in international realtions. 

Having in mind that the European Atomic Energy Community approaches 
a critical date on May 28, when statements of intent to submit proposals for 
the construction of plants contemplated in the joint United States-Euratom 
agreement are due, I took advantage of a recent trip abroad to discuss the situ- 
ation with European businessmen, scientists, and government officials. I am 
grateful for the invitation of your chairman to discuss my observations and 
conclusions with the Joint Committee. In a nutshell, I have come to two con- 
clusions: 

1. That the joint United States-Euratom program for civilian atomic 
power is not now likely to proceed at a pace which, in relation to our own 
time scale, will pay material dividends to American technology. 

2. That a new concept for atomic cooperation between the United States 
and the European Community is therefore necessary. 

As originally conceived in the Brussels report of May 1956, Euratom had two 
objectives: The first was research and exchange of information in the atomic 
field. Creation of a center “to complement the research pursued by national, 
governmental, or private bodies’ was proposed. The second objective was the 
development of investments, common installations, a supply of nuclear fuels, 
and other overhead services for atomic electric powerplants. These are both 
valid objectives; they are, in fact, exactly what the U.S. Atomic Energy Com- 
mission cuts across State lines to do here in America. 

Then came the Suez incident. After it, as was proper, a new study was made, 
a study which we in business would call a market analysis. All of us have 
made them and all of us have later changed them, for the hallmark of success 
in business is not infallibility but adaptability to change. The market analysis, 
entitled “Target for Buratom,” called for the creation of 15 million kilowatts 
of atomic electric generating capacity by 1967. This target was arrived at in 
the clouded light of the political, economic, and nuclear technological factors 
existing around the time of Suez. At that point it then seemed that Western 
Europe might permanently remain a dollar-short, fuel-short, high-cost energy 
area increasingly vulnerable to the interruption of fuel imports. Euratom then 
seemed to offer a mechanism, fortunately already in the process of creation, 
which would conserve foreign exchange and provide an alternative power source 
competitive with fossil fuels as to cost and less vulnerable to being cut off. 

As a first step, an interim, short-term goal of 1 million kilowatts of atomic 
power by 1963 was planned under joint United States-Euratom sponsorship. 
The motivation for this American support was said to be strengthening the six 
nations’ economic base as a defensive shield and future dividends to American 
atomic technology. ' 

Inasmuch as statements of intent to submit proposals for construction of the 
atomic powerplants contemplated in the joint United States-Euratom program 
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are due May 28, it is perhaps appropriate to review these earlier beliefs and 
conclusions. The points which I shall attempt to develop today are these: 

1. The factors which seemed controlling at the time of Suez are no longer 
controlling; hence the target of 15 million atomic kilowatts by 1967 should 
be reexamined. 

2. The construction, meanwhile, of several atomic powerplants in Western 
Burope will serve the valid purpose of providing the six nations and the 
United States with design, engineering, and operating experience; it will 
not be catastrophic, however, if the proposals do not add up to 1 million 
kilowatts or if the plants proposed are not finished by the date now set. 

3. Whatever importance one attaches to either of these programs, there 
is a paramount role for Euratom to play in the integration and acceleration 
of European science and technology for transmission to the United States 
and the rest of the free world. 

Let us take up the first point, whether the conditions thought controlling at 
the time of Suez were permanent or temporary. 

The conservation of exchange argument was weakened if not made obsolete 
by the action of Western European countries last January on currency con- 
vertibility. What once seemed a permanent dollar shortage is now seen to be an 
ebbing tide. 

The specific goal of kilowatts of atomic power—however great its merit ap- 
peared in 1956—seems much less urgent today, nor can one see greater urgency 
in at least the middle future. Clearly, in the long run Western Europe will 
have a huge power demand. It is not clear what energy sources will provide 
that power, perhaps among them sources not yet harnessed. In the meantime 
it is good sense to carry on continuing research and development in the hope 
of realizing competitive atomic power. But practical men must draw a line 
under the word “competitive.” With a freer Western European economy, with 
currency convertibility, with expanding export trade, atomic fuels will have to 
stand on their own feet in competition with coal and oil. 

The cold light of dawn often gives new perspective. In 1959 we in the 
United States have found that the real costs of building nuclear powerplants 
are much higher than we assumed in the “impressionistic” period of atomic 
energy, around the time of the first Geneva Atoms for Peace Conference in 1955. 

Many of you will remember the keynote address of the 1955 Geneva Con- 
ference. Taking its text from Palmer Putnam's “Energy for the Future,” it 
applied the Malthusian doctrine to the world energy situation and postulated 
atomic power as the only solution apparent. As a result, however, of the many 
diverse and often conflicting solutions produced by industrial technology, 
almost every shortage of the postwar period has now become a surplus. 

In the six nations that comprise Euratom, unsold coal stockpiles are exces- 
sive. Unemployment and labor unrest are mounting. Imports from the United 
States have been embargoed. Europe’s oldest community effort, the European 
Coal and Steel Community, took a serious setback May 14 with the rejection by 
the foreign ministers of France, Germany, and Italy of the high authority’s 
proposed solution to the “manifest crisis.” Press dispatches report the atmos- 
phere of pessimism and confusion as extreme, and say that the Coal and Steel 
aw may now be bypassed by efforts to solve the crisis on nationalistic 

ases. 

Yet, even if coal is in oversupply today, certainly coal cannot by itself meet 
Europe’s huge energy requirements of the more distant future. What of the 
logical next alternate energy source, oil? Looming behind today’s headlines 
of overproduction from existing oilfields is the unknown but huge potential 
of unexploited worldwide deposits. 

Before long, natural gas will make in Western Europe the same revolution 
in cost and convenience that it has already made in the United States. 

The conclusion seems inescapable that any shortage of fossil fuels has receded 
further into the future. It seems, also, that the pressure of overprodrction 
will keep coal and oil prices down, even in an inflationary period. As for 
Soviet activities, they are more likely to drive prices down than up. 

What the Suez crisis proved was the exact opposite of the public conception. 
Suez demonstrated a basic independence of Western Europe from oil deposits 
in the Middle Hast. Suez set the limits to what political regimes in oil pro- 
ducing countries cam do. Realistically, they can neither cut off supplies nor 


raise prices. They are limited to trying to keep at home a greater percentage 
of a diminishing profit. 
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My second point calls for a few words on nuclear power, about which there 
are also deep questions, questions of whether present-day technology can provide 
atomic kilowatts at competitive costs even in areas where fossil fuel prices 
are high. There is genuine doubt about the type of atomic unit which will 
best meet the competition of carbon fuels. 

Although effective thermonuclear reactors—bypassing a uranium-based energy 
source—appear to be distant in time, other developments may not be. Already 
there has been a minor revolution in the type of fuel element for atomic reac- 
tors. There are fascinating developments in the direct conversion of heat 
energy to electricity. Should these be perfected—and in 5 years we are apt to 
see further advances beyond those recently made at the Los Alamos Scientific 
Laboratory—the whole cycle of use of a hot working fluid to drive a turbine, 
which in turn drives an electrical generator, could be eliminated. 

With all the factors I have mentioned now in mind, one is forced to the 
eonclusion that Western Europe’s present need for atomic power can scarcely 
be any greater than the need in the United States or the U.S.S.R. Having 
in mind that technical manpower and budgets are even more restricted in West- 
ern Europe than in America and the Soviet Union, it may be that Western 
Europe’s justification for near-term atomic kilowatts is even less. In any event 
one must admit that the risks of proceeding at once on the commercial applica- 
tion of today’s technology are appreciable. 

True, industrially advanced nations should work toward the attainment of 
economic nuclear power, but they should work at a rate consistent with techno- 
logical resources and developments, not with a fear of impending disaster if the 
goal is not achieved in the next few years. We shall soon know whether hard- 
headed European businessmen consider that the technologie return in operating 
experience from a continental reactor complex generating 1 million kilowatts 
about 1963 seems worth the substantially higher expenditures which now seem 
inevitable. 

Those who support the program believe that it is of reasonable and manage- 
able proportions and that it is needed to bring Western European power tech- 
nology up to the level of the United States, the United Kingdom, and the Soviet 
Union. However, I believe that such a program by 1963, in the light of Europe’s 
present capabilities and prospective needs, is toward the upper range of feasible 
emphasis on atomic electric power generation. 

We must face the fact that Europe’s economic needs for nuclear kilowatts 
have receded. We must therefore face the consequent fact that atomie kilo- 
watts are less essential to the political objectives of the six nations and the 
United States concerning the economy of Western Europe. We might even ask 
whether atomic kilowatts for the sake of technological prestige carry as much 
weight postsputnik as they did presputnik. 

We can wind up my second point in these few words: If European utilities 
come in with realistic proposals for 1 million kilowatts, I say, “More power to 
them.” If they do not, there is no cause for despair, for elsewhere in Huratom’s 
nobly motivated effort toward international cooperation there is a course of 
action with challenge enough for all. 

We now come to the third point, the role Euratom can play in the integration 
of European science and technology and the transmission of its developments 
to the United States and the rest of the free world. 

The successful application of technology to the problem of increasing living 
standards rests generally on the level of technical sophistication of whatever 
industrial complex is involved. Specifically, it rests on the sophistication of 
the individuals who plan, build, and operate the complex. This whole edifice 
of technology, in turn, stands on a foundation of basic scientific research of 
the type performed primarily in universities and carried on to some extent in 
industrial and Government laboratories. Although performed with little 
thought of immediate profit, this research is the source of those skills, those 
discoveries, and that greater understanding of the physical world without which 
technologic progress could go no further. To try to force economic and tech- 
nologic advancement without paying parallel attention to their essential founda- 
tion on science would be to eat our seed without planting more. 

I did not go abroad to dispraise European scientific attainments. What I 
saw there convinced me that we become more indebted to European men of 
science every day. 

There is, however, a wide and growing disparity between Western Europe and 
the United States in the technologie and scientific bases on which future eco- 
nomic growth must be built. In atomic science, for example, the United States 
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has about the same number of each type of particle accelerator as the rest of 
the world put together. Support of scientific research and development by 
American industry and Government, especially in the new fields of space and 
the atom, has expanded enormously. Sheer physical plant is not the be-all 
of any scientific activity. There are, however, an increasing number of experi- 
ments in which the limiting factor is the availability of a large staff, drawing 
together many special skills, and extensive, expensive special-purpose facilities. 

The difference is entirely one of critical mass. Extending as it does across the 
whole of North America, having close relationship with a continent-sized complex 
of academic, industrial, and Government laboratories, the U.S. scientific com- 
munity is bound to enjoy advantages not available in smaller political and 
economic units, such as is the case on the presently fragmented European 
Continent. If Western European science has been able to accomplish so much 
with its present system and facilities, we have every reason to expect more from 
amore broadly based scientific community. 

To me, this very difficulty suggests a proper course of action for the European 
Atomic Energy Community: Euratom’s emphasis should be on the collective 
creation of new scientific and technical resources. 

The United States is involved in Euratom research. We and the six nations 
have undertaken to provide $50 million each over 5 years for research and 
development centered on improvement of performance of reactors involved in 
the 1 million-kilowatt program. Even if proposals totaling 1 million kilowatts 
are not received, the United States should think twice before reducing the 
research element of its financial support, although it would be logical to broaden 
and redirect it. 

The Six Nation Treaty authorized Euratom to spend up to $215 million over 
5 years for a joint nuclear research center and outside contract work. The 
scientific and technical committee which is to advise the Euratom Commission 
on setting up the center has been appointed but no report has been received and 
no site chosen. 

The concept I have in mind is to consider that the operative idea behind 
Euratom is not atomic kilowatts, but rather the integration of the European 
Scientific and Technical Community. 

If, however, we expand the concept behind Euratom, we then may ask whether 
the central research activities need necessarily be confined to the atomic field. 
At the time of Euratom’s conception the atom was the newest frontier of science, 
but newer frontiers have since emerged. True, atomic science calls for a breadth 
of knowledge and skills; it has a diversity of applications in physics, chemistry, 
and biology, as well as a wide range of specific practical uses in medicine, agri- 
culture, industry, and even space travel. Nevertheless, activities across the 
whole scientific spectrum could help build a stronger, broader technologic 
foundation for the European Community. 

Such a broadening of the purpose of Euratom would be wholly consistent with 
the objective of the United States to bulwark the economy of Western Europe. 
There is even a sense of urgency for this expansion, when we reflect on the 
shortage of engineers and technicians to plan, build, and run Western Europe’s 
expanding industrial complex. 

When we consider the duplication of effort in design, the multiplicity of 
types, and the conflicts in specifications for equipment inescapable in the 
presently fragmented Europe, there is some reason to wonder whether the 
technical manpower shortage is not more apparent than real. By having an 
excessive variety of different characteristics for equipments destined to perform 
in fact the same tasks, the whole Atlantic Community multiplies by a large 
factor the number of talented persons necessary to achieve a given objective. 
Greater uniformity would free much of this talent. 

Perhaps Euratom in all its phases might in time come to be known by the 
name of what in fact it would then be: “The European Scientific and Technical 
Community.” Specifically, I envisage an organization having as its center a 
laboratory equipped with nuclear and other facilities, open to qualified people 
from the 15 nations of the Atlantic Community, and having as its function 
the advancement of science and technology on a broad front. Its program would 
g0 beyond that contemplated in the present Euratom concept and would include 
research and training in the various aspects of basie science. There would be 
a parallel structure devoted to practical problems of engineering and instrumen- 
tation. The provision in the Euratom Treaty that “an institution at university 
level shall be set up” may be the seed of an all-Buropean seat of higher learning. 

The United States has a firm commitment to Euratom and I am not suggesting 
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that we back out of it. But I believe this new concept would give the United 
States reason to broaden its present commitment for transatlantic research 
support to permit the sum now earmarked to be spent, not only on applied re- 
search and product development in the restricted sense of the present United 
States-Euratom agreement, but to allow European researchers to follow the 
ramifications of basic scientific inquiry wherever they might lead. For one 
example, using atomic tracers and radiation sources we can explore the un- 
charted field of petrochemicals. Perhaps we may discover that coal and oil are 
so valuable as chemicals that it is waste to burn them as fuel. If so, there 
would then be a very logical gap for atomic power to fill. 

Great as are the advantages of economic integration, we must not blind 
ourselves to the many practical difficulties which lie in the way. Long-estab- 
lished national hierarchies in Government, business, and finance will continue 
dominant for some time to come. 

Many of these practical difficulties can be bypassed when efforts are directed 
where national interests are not yet vested; for example, to the construction, 
management, and use of extensive, expensive, special-purpose scientific and 
technical facilities. An excellent case comes to mind: “Dragon,” in which 
Euratom is joining with other Western European nations and the United King- 
dom to build an advanced, “nonproven” reactor costing $38 million. 

There will always be important tasks in science and technology within the 
capabilities of single small nations. Increasingly, however, there will emerge 
new tasks which will require the capabilities of larger units such as the 
scientific and technical communities of the United States, the British Common- 
wealth, and potentially, Western Europe. With this enlarged objective for 
Euratom, there will be, first, an immediate and true integration of the six 
nations in areas where practical obstacles are less severe. Second, it will be 
desirable and simple for other Western European nations to join the six. 

Other tasks will require the capabilities of units even larger than the United 
States, the British Commonwealth, and Western Europe. Today there are 
scientific and technical experiments which can be done, if at all, only on scales 
so big that, although they might lie within the potential of the United States, 
the British Commonwealth, or Western Europe, attempting them would do 
harm to the budgets and manpower of other important projects or involve waste- 
ful duplication. Space exploration is an example of the former, solar energy 
of the latter. Such tasks should become joint ventures of the whole Atlantic 
Community. 

The role of science and technology in the integration of the Atlantic Com- 
munity is beyond the scope of the discussion here today. It is to be hoped, 
however, that at the Atlantic Congress in London next month the Subcommittee 
on Scientific and Technical Cooperation, under its chairmanship of the former 
head of Euratom, Louis Armand of France, will be able to offer some constructive 
proposals. 

Whatever we individually think of the value of foreign military aid, American 
support in strengthening the scientific and technologic foundations of our close 
allies would be consistent with our most basic national objectives. 

Euratom has a going organization and momentum which should not be wasted. 
Narrowly oriented though it may now be, Euratom is a living structure of which 
we can make good use. The 1956 problems Euratom was to have solved—a 
fuel shortage and insufficient dollar resources to meet that shortage—have 
resolved themselves for the present. The more fundamental problems Euratom 
can now help solve will not resolve themselves. If these opportunities can be 
realized with American help, there will be real dividends to American science 
and technology at home and to American foreign policy objectives abroad. 


U.S. Atomic ENERGY COMMISSION, 


Washington, D.C., May 21, 1959. 
Hon. CLinton P. ANDERSON, 


Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear SENATOR ANDERSON: In supplement to my letter of May 11, I would 
like to present the following information on the anticipated Euratom budget 
and other matters associated with the joint United States-Euratom research 
and development program, through the end of our fiscal year 1960. Euratom 
has a contract obligation authority of $8 million and authority to expend $3 
million for the joint research and development program during this calendar 
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year. While the Euratom budget for this program in calendar year 1960 has 
not yet been firmly established, we are advised that the Euratom Commission is 
seeking authority to expend $10 to $15 million for that period. 

Recasting these figures in terms of our fiscal years 1959 and 1960, it is clear 
that Euratom is now in a position to obligate and spend an amount equivalent 
to the $3 million currently available to the Atomic Energy Commission, and that 
Euratom is seeking authority to expend an additional amount of approximately 
$10 to $12.5 million during out fiscal year 1960. This figure includes, of course, 
$5 million of the $8 million already authorized. From the point of view of 
matching funds it would, therefore, be necessary to include a figure in the range 
of $10 to $12 million in the AEC 1960 authorization bill. In this regard 
you will recall that I have already urged you to include at least $10 or $11 
million on the basis of the reasons set forth in my letter of May 11. 

As I have already stated, it is hard at this stage of the program to defend 
any one figure as obviously more valid than another in respect to the funds re- 
quired for the joint research and development program during the next fiscal 
year. However, there is no basis to doubt that the program will require at least 
the level of funding identified above. There is now an aggregate of somewhat 
more than $25 million in proposals submitted by American organizations wishing 
to participate in the joint program. Similarly some 133 proposals or letters of 
intent have been received from European organizations wishing to participate 
in the Euratom side of this program. Additional proposals are being received, 
and it is expected that proposals will continue to come to the Joint Research and 
Development Board throughout the course of the joint program. 

While the response in terms of numbers of proposals submitted under the 
joint research and development program has been most satisfactory, the actual 
establishing of a going program has not been as rapid as we anticipated at this 
time last year. In fact, it is doubtful that an aggregate of more than $500,000 
of the funds which have already been made available for this program will be 
obligated by the end of this fiscal year. The delay is quite understandable, 
however, and is definitely not symptomatic of anything acting against the 
establishment of a sound research and development program at the level 
anticipated. 

After the invitation to submit proposals under this program was issued on 
December 23, 1958, there was, of course, an induction period before any sig- 
nificant number of definitive proposals were received. For example, Euratom 
received many letters of intent from prospective European proposers, but it has 
been only recently that they have received a significant numbers of firm pro- 
posals from these sources. On our side, many of the American organizations 
which have submitted proposals under the joint United States-Euratom pro- 
gram were engaged earlier this year in submitting proposals in response to an 
invitation under the Atomic Energy Commission’s domestic program. This fact 
undoubtedly accounts for some of the delay which has been experienced. Then, 
also, during this period the Euratom staff has been thoroughly occupied in or- 
ganizing itself internally, and it has been necessary for the United States and 
Euratom staff members to work out joint procedures for handling the work at 
hand. 

While all these things have contributed in slowing accomplishments relative 
to what both parties had “hoped for,” it is clear that most of these hurdles have 
been taken and that action in establishing the joint research and development 
program is now gaining momentum rapidly. As you know, members of the Joint 
Research and Development Board were designated by Euratom and the AEC 
in April, and this Board now has he task well in hand. The immediate task 
facing the Joint Board is, of course, one of evaluating and selecting proposed 
research projects, from among those submitted, in such a manner as to establish 
a sound and balanced research program in support of the power reactors to be 
built. Prior to the time that specific reactor projects are selected, however, the 
Joint Board must develop a research program which will not necessarily be 
aimed at any specific reactor but, rather, will be in general support of the re- 
actor types anticipated in the program. This is not an easy task at this stage 
since the Board must not only consider specific proposals on their own merits, 
but must also determine whether or not the proposed work makes sense in re- 
lation to the established research programs in the Euratom countries, the 
United States and other places in the world. That is to say, they do not wish 
to select research proposals in general areas such as plutonium recycling studies 


and UO; fuel studies which will unduly duplicate the efforts in progress 
elsewhere. 
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We endorse the careful and considered approach which the Joint Research 
and Development Board is making toward the establishment of a balanced gen- 
eral program at this time. We are confident that the Board will be in position 
to execute a substantial program within the next few months and therefore will 
need the authority to obligate moneys during fiscal year 1960 in the range that 
we and the Euratom Commission have requested. May we therefore take this 
opportunity to urge respectfully that you give full consideration to the points 
made in this letter when the full committee makes its final review of the sub- 
committee’s recommendations with regard to the dollar figure included in the 
fiscal year 1960 authorization bill for the United States-Euratom joint research 
and development program. 

Sincerely, 
JoHN F. FLosere, Commissioner. 


U.S. Atomic ENERGY COMMISSION, WASHINGTON, D.C. 
(No. B-89—For immediate release, Friday, June 5, 1959) 


EUROPEAN ENTERPRISES EXPRESS INTEREST IN PARTICIPATING IN THE UNITED 
STATES-HURATOM JOINT NUCLEAR POWER PROGRAM 


The Commission of the European Atomic Energy Community and the U.S. 
Atomic Energy Commission announced today that five enterprises from Belgium, 
France, Germany, Italy, and the Netherlands have indicated their intention 
to submit proposals under the United States-Huratom joint nuclear power 
program. These proposals would be for the construction of power reactors 
to be completed by the end of 1963. 

The letters of intention have been submitted in response to a United States- 
Euratom invitation of April 18, 1959, to participate in a joint program having 
as its primary objective the construction within the Community of large- 
scale nuclear powerplants with a total installed capacity of approximately 
1 million kilowatts. The agreement for cooperation provides that the reactors 
should be in operation by December 31, 1963, with the possible exception that 
completion of two reactors may be deferred to December 31, 1965. 

Expressions of interest to participate in the second phase of the joint nuclear 
power program (with completion by the end of 1965) have also been received. 
These, together with the letters of intention already on hand, would total at 
least 1 million kilowatts of installed capacity, thus reaching or exceeding the 
goal envisaged by the United States-Euratom Agreement for Cooperation. It 
should be emphasized that the present letters of intention do not in any way 
constitute a commitment to construct the reactors. Formal proposals are 
expected to be submitted in the fall, subsequent to negotiations between the 
electrical utilities and their suppliers. 

(Note to editors and correspondents: This announcement is being distributed 
simultaneously by Euratom at the headquarters in Brussels, Belgium. ) 


U.S. Aromic ENeray CoMMISSION, WASHINGTON, D.C. 
(No. B-88—For immediate release, Thursday, June 4, 1959) 


U.S. Atomic ENERGY COMMISSION AND EURATOM ANNOUNCE MEMBERSHIP OF 
JOINT RESEARCH AND DEVELOPMENT BOARD 


The U.S. Atomic Energy Commission and the Commission of the European 
Atomic Energy Community announced today the membership of the United 
States-Kuratom Joint Research and Development Board as follows: 

For Euratom: Jules Gueron, voting member, Ehrtan Ehringer, Pierre Kruys, 
Pierre Nacivet, Claude Ramadier, and Theodore Vogelaar; for the U.S. Atomic 
‘Energy Commission: Amasa 8. Bishop, voting member, Marcus Rowden, John 
Ryan, Jarvis Schwennesen, and Nelson Sievering. 

The Joint Research and Development Board, with headquarters provisionally 
in Brussels, is charged with the implementation of the United States-Euratom 
joint research and development program, as indicated in the agreement for 
-cooperation. The primary purpose of this research and development program 
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is the improvement of the performance of the reactors to be constructed under 
the joint power program and the lowering of their fuel cycle costs. It will 
also deal with plutonium recycling and other problems relevant to these 
reactors. 


The functions of the Joint Board will include the review, evaluation, and 


‘selection of proposals, together with the overall technical guidance of the 


work for which contracts are given. All actions of the Joint Board are taken 
by mutual agreement, with Euratom and ABC each having a single and equal 
vote. 

(Note to editors and correspondents: A similar announcement is being 
distributed simultaneously by the United States-Euratom Joint Research and 
Development Board in Brussels, Belgium.) 


APPENDIX 4 


Following are Appendixes to ABC June 2, 1959 letter printed on p. 642: 


Appendir A 


The nuclear powerplant will include a helium-cooled, graphite-moderated nu- 
clear reactor, designated as HTOR, gas circulation system, steam generator, tur- 
bine generator, and other necessary auxiliary systems and components. The re- 
actor will utilize all graphite-clad fuel elements containing thorium and highly 
enriched uranium. The plant will be designed to be capable of a heat power 
level of 115 megawatts and an electrical output of approximately 40 megawatts 
when fueled with graphite-clad fuel elements and cooled by helium gas at about 
300 p.s.i. pressure with a reactor outlet temperature of approximately 1382° F. 
The steam generation rate will be designed to be approximately 367,000 pounds 
per hour at 1,450 p.s.i.g. and 1000° F. at the turbine. 

The fuel elements will consist of uranium and thorium dispersed in graphite 
in the form of fuel compacts contained in graphite. The reflector will be graph- 
ite. It is anticipated that the fuel elements in the first core will be metal clad, 
resulting in a somewhat lower operating temperature and an approximate heat 
power level of 90 megawatts. 

Materials of construction, design criteria and specifications, provisions for 
shield containment, components associated with the reactor plant, and the turbo- 
generator plant will, as indicated by a continuous survey of the best technology 
known and an active research and development program, be such as to provide 
a safe, useful, economical operating life of said plant with due consideration for 
the scheduled completion date. 


POSTCONSTRUCTION RESEARCH AND DEVELOPMENT 


This task is to carry out the necessary test and evaluation program associated 
with initial criticality of the prototype reactor and associated with part load 
and full load power test to determine the performance characteristics of the reac- 
tor, of primary loop and power generation systems, and of all auxiliary systems 
related to the reactor plant. To provide the best basis of and full understanding 
of the performance features of the reactor plant, this program must include: 

A. Development and installation of special flux monitoring and other 
devices to aid in nuclear checkout. 

B. Determination of reactivity as an effect of fuel loading, and determina- 
tion of proper location and amount of fuel for criticality. 

C. Determination of overall and localized reactivity effects, effect of con- 
trol rod program, overall and localized flux and power distributions and 
their predicted effect on thermal performance, and determination of such 
nuclear effects at elevated temperatures. 

D. Determination of heat balances and radiation surveys at part load 
and full load conditions. 

E. Determination of the response characteristics of the reactor and re- 
actor plant to changes in load demand and to slow and rapid changes in 
nuclear control. 

F. Study of detail operating characteristics of specially instrumented 
fuel elements and post irradiation examination of fuel from the operating 
reactor. 
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G. Determination of effectiveness of fission product trapping system and 
auxiliary purification systems under steady load and simulated emergency 
conditions. 

H. Determination of prototype performance of other special reactor mate- 
rials such as control absorbers and reflector pieces through special instru- 
mentation and postirradiation examination. 





APPENDIX 5 
[S. 2094, 86th Cong., 1st sess.] 


A BILL To authorize appropriations for the Atomic Energy Commission in accordance 
with section 261 of the Atomic Energy Act of 1954, as amended, and for other purposes 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled. 

Sec. 101. PLANT oR FACILiTy ACQUISITION orn ConsTRUCTION.—There is hereby 
authorized to be appropriated to the Atomic Energy Commission in accordance 
with the provisions of section 261a.(1) of the Atomic Energy Act of 1954, as 
amended, the sum of $165,400,000 for acquisition or condemnation of any real 
property or any facility or for plant or facility acquisition, construction, or ex- 
pansion, as folows: 

(a) SpeEcIAL NucLEAR MATERIALS.— 

Project 60-a-1, modifications to production and supporting installations, 
$10,000,000. 

Project 60—a-2, prototype installations, gaseous diffusion plants, $1,000,000. 

Project 60-a-3, central computing building, Oak Ridge, Tennessee, $1,650,000. 

Project 60-a—-4, reactor air filters, Savannah River, South Carolina, $5,000,000. 

Project 60-a—5, additional raw water line, Paducah, Kentucky, $810,000. 

Project 60-a-6, water plant expansion, 100 K area, Hanford, Washington, 
$5,000,000. 

Project 60-a—7, modifications to reactor disassembly basins, Savannah River, 
South Carolina, $1,600,000. 

(b) SpecraL NucLEAR MATERIALS.— 

Project 60-b—1, cylinder storage area, Paducah, Kentucky, $500,000. 


Project 60—b-—2, increased cooling water capacity, Savannah River, South 
Carolina, $5,000,000. 


(ec) ATOMIC WEAPONS.— 

Project 60-c-1, weapons production, development and test installations, 
$10,000,000. 

Project 60—c-2, special processing plant, phase II, Mound Laboratory, Ohio 
$3,800,000. 

Project 60-c-3, test and environmental installations, Sandia Base, New Mex- 
ico, $1,000,000. 

(d) AToMIc WEAPONS.— 

Project 60-d-1, storage site modifications, $1,500,000. 

Project 60-d-2, materials storage vault, Los Alamos, New Mexico, $133,000. 

(e) ReEactoR DEVELOPMENT.— 

Project 60-e-1, modifications to experimental breeder reactor Numbered 1 
(EBR-1), National Reactor Testing Station, Idaho, $1,000,000. 

Project 60-e—2, portable gas-cooled reactor prototype, National Reactor Test- 
ing Station, Idaho, $2,500,000. 

Project 60-e-3, alterations, modifications, and additions to MTR-ETR utility, 


technical and support installations, National Reactor Testing Station, Idaho, 
$2,000,000. 


Project 60-e+4, hot cells, $2,500,000. 

Project 60-e—5, chemical processing plant area utility modifications and im- 
provements, National Reactor Testing Station, Idaho, $750,000. 

Project 60-e-6, reactor support installations, Nevada Test Site, $500,000. 

Project 60—-e-7, nuclear test plant, Army Reactor Experimental Area (AREA), 
National Reactor Testing Station, Idaho, $5,000,000. 


Project 60-e-8, modifications and additions for test installation for project 
Pluto, $2,000,000. 


Project 60-e-9, research and development test plant additions and modifica- 
tions for project Rover, $4,800,000. 
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Project 60-e-10, general support installations and utilities expansion, Argonne 
National Laboratory, Lemont, Illinois, $4,300,000. 

Project 60-e-11, natural circulation test plant, National Reactor Testing 
Station, Idaho, $18,500,000. 

Project 60-e—12, alterations to Shippingport reactor facilities, $5,000,000. 

Project 60-e-13, experimental organic cooled reactor, $6,000,000. 

Project 60-e-14, experimental low-temperature process heat reactor, $4,000,000. 

Project 60-e-15, power reactor of advanced ‘design capable of utilizing nuclear 
superheat to be undertaken either as a cooperative project or conducted solely by 
the Atomic Energy Commission, $11,000,000. 

(f) Reactor DEVELOPMENT.— 

Project 60-f-1, miscellaneous modifications and additions, Argonne National 
Laboratory, Illinois, $1,000,000. 

(g) PHystcaL RESEARCH.— 

Project 60-g-1, project Sherwood Plant, $1,000,000. 

Project 60-g-2, accelerator and reactor modifications, Brookhaven National 
Laboratory, New York, $1,950,000. 

Project 60—g-3, transuranium laboratory, Oak Ridge National Laboratory, Ten- 
nessee, $1,200,000. 

Project 60-g-4, physics building, Lawrence Radiation Laboratory, California, 
$2,000,000. 

Project 60-g-—5, 10 Mew tandem Van de Graaff accelerator, Oak Ridge, Ten- 
nessee, $2,400,000. 

(h) BroLogy AND MEDICINE.— 

Project 60-h-1, installations for support of biomedical research projects in 
atomic energy, $3,000,000. 

(i) Isoropes DEVELOPMENT.— 

Project 60-i-1, high-level radiation development laboratory, $1,600,000. 

Project 60_i-2, radioisotope process development laboratory, $1,500,000. 

(j) Isoropes DEVELOPMENT.— 

Project 60—j—1, radioisotope production area expansion and modifications, Oak 
Ridge National Laboratory, Tennessee, $300,000. 

(k) CoMMUNITY.— 

Project 60-k-1, high school additions, Los Alamos, New Mexico, $485,000. 

Project 60-k-2, real estate development, Los Alamos, New Mexico, $240,000. 

Project 60-k-3, housing alterations, Los Alamos, New Mexico, $1,000,000. 

(1) GENERAL PLANT PROJECTS.—$30,882,000. 

Sec. 102. Limirations.—(a) The Commission is authorized to start any 
project set forth in subsection 101(a), (c), (e), (g), (h), and (i) only if the 
currently estimated cost of that project does not exceed by more than 25 per 
centum the estimated cost set forth for that project. 

(b) The Commission is authorized to start any project set forth in subsections 
101(b), (da), (f), (j), and (k) only if the currently estimated cost of that 
project does not exceed by more than 10 per centum the estimated cost set forth 
for that project. 

(ec) The Commission is authorized to start a project under subsection 101(1) 
only if it isin accordance with the following: 

1. For community operations, the maximum currently estimated cost of any 
project shall be $100,000 and the maximum currently estimated cost of any build- 
ing included in such project shall be $10,000. 

2. For all other programs, the maximum currently estimated cost of any project 
shall be $500,000 and the maximum currently estimated cost of any building 
included in such a project shall be $100,000. 

3. The total cost of all projects undertaken under subsection 101(1) shall 
not exceed the estimated cost set forth in that subsection by more than 10 per 
centum. 

Sec. 103. ADVANCE PLANNING AND Desicn.—There are hereby authorized to be 
appropriated funds for advance planning, construction design, and architectural 
services, in connection with projects which are not otherwise authorized by law, 
and the Atomic Energy Commission is authorized to use funds currently or other- 
wise available to it for such purposes. 

Sec. 104. RESTORATION OR REPLACEMENT.—There are hereby authorized to be 
appropriated funds necessary to restore or to replace plants or facilities de- 
stroyed or otherwise seriously damaged, and the Atomic Energy Commission is 
authorized to use funds currently or otherwise available to it for such purposes. 

Seo. 105. CURRENTLY AVAILABLE FuNps.—In addition to the sums authorized to 
be appropriated to the Atomic Energy Commission by section 101 of this Act, 
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there are hereby authorized to be appropriated to the Atomic Energy Commission 
to accomplish the purposes of this Act such sums of money as may be currently 
available to the Atomic Energy Commission. 

Sec. 106. SusstiruTions.—Funds authorized to be appropriated or otherwise 
made available by this Act may be used to start any other new project for which 
an estimate was not included in this Act if it be a substitute for a project or 
portion of a project authorized in subsections 101(a), 101(b), 101(c), and 
101(d) and the estimated cost thereof is within the limit of cost of the project 
for which substitution is to be made, and the Commission certifies that— 

(a) the project is essential to the common defense and security ; and 

(b) the new project is required by changes in weapon characteristics or 
weapon logistic operations ; and 

(c) it is unable to enter into a contract with any person, including a 
licensee, on terms satisfactory to the Commission to furnish from a privately 
owned plant or facility the product or services to be provided in the new 
project. 

Sec. 107. AMENDMENT OF PRIOR-YEAR PROJEcTS.— Section 101 of Public Law 
85-590 is amended as follows: 

(a) By striking therefrom “Project 59-d-10, gas-cooled power reactor, 
$51,000,000" and substituting therefor “Project 59-d-10, flexible experimental 
prototype gas-cooled reactor, $30,000,000.” 

(b) By striking therefrom “Project 59-e-11, high flux research reactor, Brook- 
haven National Laboratory, design, engineering and advance procurement, 
$1,000,000” and substituting therefor “Project 59-e-11 high flux research reactor, 
Brookhaven National Laboratory, $10,000,000.” 

(ec) By striking therefrom “Project 59-e-12, design and engineering study of 
heavy water moderated power reactor, $2,500,000” and substituting therefor 
“Project 59-d-12, design and development, heavy water moderated power re- 
actor, $4,500,000.” 

Sec. 108. ProyecT Rescisstons.—(a) Public Law 85-162 is amended by rescind- 
ing therefrom authorization for a project, except for funds heretofore obligated, 
as follows: 

Project 58—e—12, liquid metal fuel reactor experiment (LMFRE), $17,500,000. 

(b) Public Law 506, Eighty-fourth Congress, as amended, is further amended 
by rescinding therefrom authorization for a project, except for funds hereto- 
fore obligated, as follows: 

Project 57-d-3, forty-eight-inch heavy particle cyclotron, Oak Ridge National 
Laboratory, $459,000. 

Sec. 109. CoopERATION WITH EUROPEAN ATOMIC ENERGY COMMUNITY.— 

There is hereby authorized to be appropriated to the Atomic Energy Commis- 
sion, in accordance with the provisions of section 261 a. (2) of the Atomic Energy 
Act of 1954, as amended, the sum of $7,000,000, in addition to the sum of 
$3,000,000 previously authorized under section 3 of Public Law 85-846, which shall 
be available for carrying out the purposes of section 3 of Public Law 85-846, 
providing for cooperation with the European Atomic Energy Community. 

Sec. 110. CooPERATIVE POWER REACTOR DEMONSTRATION PROGRAM. 

(a) Section 111 of Public Law 85-162, as amended, is further amended by 
striking out the figures “$155,113,000” and “$175,113,000” in subsection (a), and 
inserting in lieu thereof the figures “$135,113,000" and “$155,113,000", and by 
striking out the figure “$2,750,000” in clause (2).of subsection (a) and inserting 
in lieu thereof the figure “$3,600,000” ; by striking out the date “June 30, 1959” 
in clause (3) of subsection (a) and inserting in lieu thereof the date “June 
30, 1960.” 

(b) There is hereby authorized to be appropirated to the Atomic Energy 
Commission,, under the terms and conditions of section 111 of Public Law 
85-162, as amended, the sum of $55,500,000 for use in a program not to exceed 
$65,500,000, to be available for the Commission’s cooperative power reactor dem- 
onstration program. Without regard to the provisions of clause (3) of subsection 
(a) of section 111 of Public Law 85-162, no funds or waiver of use charges au- 
thorized by this subsection shall be available on projects already approved under 
the power demonstration reactor program or on other nuclear power projects 
already under construction. In connection with such program, the Commission 
is authorized to waive its charges for the use of special nuclear materials and 
heavy water for research and development and for a period of not more than 
five years after initial criticality of the reactor. 

(c) Funds appropirated to the Commission pursuant to the authorization con- 
tained in subsection (b) of this section shall be available to the Commission 
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for the purpose of supplementing its Third Round power reactor demonstration 
program to include financial assistance to public and private organizations for 
research and development in connection with the design, construction, and opera- 
tion of power reactor prototypes based on established reactor technology. The 
Commission shall consider, but not be limited to the following types: 

(1) One such plant may be a boiling water prototype reactor in the size range 
from 50,000 KWE to 100,000 KW BE, and 

(2) One such plant may be a prototype reactor in the intermediate size range. 

Under this subsection, and without regard to subsection (f) of section 111 of 
Public Law 85-162, the Commission is authorized to use funds, not to exceed 
$5,000,000 in the aggregate, to provide research and development assistance in 
support of unsolicited proposals from the utility industry to construct nuclear 
powerplants. 

(d) Funds appropriated to the Commission pursuant to the authorization 
contained in subsection (b) of this section shall be available to the Com- 
mission for the purpose of reinstituting and supplementing the Second Round 
of its power reactor demonstration program to provide for the development, de- 
sign, construction and operation of two reactor prototypes in accordance with 
subsection 111(a)(1) of Public Law 85-162 and which shall be based on 
established reactor technology. There are also authorized to be appropriated 
such additional funds as may be necessary for the operation of such reactor 
prototypes, as provided in subsection 111(a)(1) of Public Law 85-162. The 
Commission shall consider, but not be limited to the following types: 

(1) One such reactor prototype may be a small power reactor which will 
be designed to make a significant contribution to the achievement of economical 
power in a small size nuclear powerplant ; and 

(2) One such reactor prototype may be in the intermediate size range. 

(e) In the event the Commission solicits proposals for any prototype under 
subsection (c) or (d) of this section, but no satisfactory proposal is received, 
the Commission may, if the project is still deemed desirable, proceed with 
design, construction, and operation of such prototype at a Commission installa- 
tion and funds authorized by subsection (b) shall be available for the purposes 
of this subsection (e). 

(f) Funds appropriated to the Commission, pursuant to the authorization 
contained in subsection (b) of this section, and authorized for the Third Round 
of the Commission’s power reactor demonstration program shall be available to 
the Commission for use in a cooperative arrangement to provide financial 
assistance for research and development in connection with the design, con- 
struction, and operation of an advanced, high temperature gas-cooled experi- 
mental power reactor in accordance with the basis for an arrangement de- 
scribed in the program justification data submitted by the Commission in sup- 
port of its authorization prepesed proposal for fiscal year 1960: Provided, That 
in the event the parties enter into such a cooperative arrangement and proceed 
with research and development and there is a unilateral abandonment of the 
research and development or of the construction of the plant for reasons other 
than (a) a contract amendment under which the Atomic Energy Commission 
appreved such abandonment, or (b) ether causes beyond the control of the 
contracting parties and without their fault or negligence (including inability to 
obtain necessary licenses or regulatory approvals or adequate liability insurance 
coverage), the Commission shall be reimbursed by the party abandoning the 
project for its expenditures for research and development under the arrange- 
ment except to the extent that the Commission determines that any such 
expenditures have resulted in the acquisition by the Government of property, 
patents, or other value. 

Sec. 111. The Commission is authorized to enter into cooperative arrange- 
ments with any person or persons for participation in the development, con- 
struction and operation of the experimental low-temperature process heat re- 
actor authorized under project 60-e-14 of section 101(e) of this Act, and the 
utilization of the steam generated by the reactor plant. Under such arrange- 
ments— 

(1) the Commission is authorized to obtain the participation of such 
person or persons to the fullest extent consistent with the Commission's 
direction of the project and ownership of the reactor; 

(2) the reactor plant may be constructed upon a site provided by a par- 
ticipating party with or without compensation ; 
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(3) the reactor plant shall be operated by, or under contract with, the 
Commission, for such period of time as the Commission determines to be 
advisable for research and-development purposes and for such additional 
period as the Commission may determine to be necessary in the best in- 
terest of the Government. Upon the expiration of such period, the Com- 
mission may offer the reactor plant and its appurtenances for sale to a 
participating party or parties at a price to reflect appropriate deprecia- 
tion, but not to include construction costs assignable to research and de 
velopment, or the Commission may dismantle the reactor plant and its 
appurtenances. 

(4) the Commission may sell steam to a participating party at rates based 
upon the present cost of, or the projected cost of, comparable steam from 
a plant using conventional fuels at the reactor location. 

(5) any steam sold shall be used for industrial, manufacturing or other 
commercial purposes, or for research and development related thereto, but 
shall not be used for the generation of electric power for sale. The par- 
ticipating party or parties shall provide facilities required for such utiliza- 
tion of the steam generated by the nuclear plant. 


Sec. 112. In the event the Commission constructs a power reactor under the 
authorization of project 60-e—15 of section 101 or subsection 110(e) of this Act 
at an installation operated by or on behalf of the Commission— 


(a) the electric energy generated may be used by the Commission in 
connection with the operation of such installation and the Commission is 
authorized to make necessary adjustments in its contract with the power 
supplier at such installation to provide for the interchange of reactor gen- 
erated power into the transmission system of the supplier ; 

(b) the Commission is authorized to obtain the participation of private, 
cooperative, or public organizations to the fullest extent consistent with 
the Commission direction of the project, ownership of the reactor, and 
utilization of the electric energy generated ; and 

(c) the power reactor constructed shall be operated by, or under con- 
tract with, the Commission, for such period of time as the Commission de 
termines to be advisable for research and development purposes and for 
such additional period as the Commission may determine to be necessary 
in the best interest of the Government. Upon the expiration of such pe 
riod the Commission may offer the reactor and its appurtenances for sale 
to any public, private or cooperative power organization at a price to re 
flect appropriate depreciation but not to include construction costs as- 
signable to research and development, or the Commission may dismantle 
the reactor and its appurtenances, 


Sec. 113. DESIGN AND ENGINEERING StupDIEs.—The Commission shall proceed 
with design and engineering studies to include, but not be limited to, the 
following: 

(a) prototype reactor for nuclear tankers ; 
(b) reactor for remote military installations ; and 
(c) other reactor types. 

The Commission shall submit reports on the studies under (a) and (b) of 
this section to the Joint Committee on Atomic Energy by April 1, 1960. 

Sec. 114. Subsection 153(h) of the Atomic Energy Act of 1954, as amended, 


is amended by striking out the date “September 1, 1959” and inserting in lieu 
thereof the date “September 1, 1964”. 
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Hot cells, project 60-e-4 151, 197, 198, 246 
Liquid metal reactors 298, 
Modifications: 

Argonne, project 60-f-1 . 

MTR-ETR, project 60-e-3 150, 177, 187-189, 237-245 
Natural circulation reactor—DOD (Navy) project 60-e-11 619-621, 

178, 179, 251-267 
PISREER) CERIN TORCUOR Ge cicicicenencmncniciniinangieeenaeeeee 648-651 
Nuclear superheat reactors, project 60—-e-15 488, 651-655 
Nuclear test plant for DOD (Army), project 60-e—-7__ 151, 198, 250, 199, 200 
Organic cooled reactor 142, 157, 346, 349, 484, 629 
Pluto, project 60-e—-8 151, 198, 200-201 
Portable gas-cooled reactor for DOD, project 60-e-2 so atinea aaa 149, 175, 228 
POWPOE CODD CALS: CHT iio ccewtpcientinediinninnncaeniitaaoniaareeniiieticeeeeeae 680-682 
Process heat reactor 541, 346, 142 
Nevada test site reactor support, project 60-e—6 198, 250 
Research and development assistance for reactors___________- 145, 349, 374 
Remote DOD reactor plants_____-_----_- 231-237, 247-249, 624-626, 628, 629 
BVO? PEO OOOO ik heii eanen 151, 201-202, 279-282 
ROR TORI TOR CCOUN 5 6c tsi ig oe hei edie nncennnen 658-659 
Shippingport plant modifications, project 60-e—-12_________ 626-627, 267-279 
Genel mpeastrne reactors... oe Gn Conan 485, 345 
Trans ED PRCOOTE «Os a sk ie ee nen pe 65 
EINES PORCCOP «|... 5 talk cubic adae aaa eneaeas aaa 621-624, 628-629 
Special nuclear materials: 

General 
Central computing building, ORNL, 60—a-3 
Cylinder storage, Paducah, 60—-b-1 
Fluid bed reactor, Weldon Springs, Mo. (no number—not in AEC 


Increased cooling water capacity, Savannah River, 60—b-—2 
Production installations, modification to 60—a-1 
Prototype installations-gaseous diffusion plant, 60—a-—2 
Raw waterline, additional, Paducah, 60—a-—5 
Reactor air filters, Savannah River, 60-a-—4 
Reactor disassembly basins, modification to, Savannah River, 60—a—7_ 97-100 
Water plant expansion, Hanford, 60—a-6 
Weapons: 
General, project 60—c-1, 2, 3, and 60—-d-1, 2 
Materials storage vault, Los Alamos, project 60—d-2 
TE conceited mama anne sae aneemeiials 102-104, 
Special processing plant, Mound Lab, project 60—c—2 
Storage site modification, project 60—d-1 
Test and experimental installation, Sandia Base, project 60—c-3 05 
Weapons development and test, project 60-c—1 104, 105, 219-28 
Weapons projects, general, projects 60-c-1, 2 and 60—d-1, 2 2 
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